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k ttm tt«t»iod for lii« i^iilh««is of <%«*««iiO mQi&m^ 
§(4H)«4sldftsolOii«s pQmm aa «ollv« a«ihjridii» $wm» %nnieh 
»itd«rgoe« ftl4ol %^ p« of ooodoii^itloii witii OAiHioiirl ooaipo^ ndo 
Vttfar r«ailiX^ to givo ttnootttrftlod 2i4«4i«t^«Uttttoa $(4H)«' 
I«idi0ft0loao«» ll)« aitrogon aiitttoiiioo of imMittumied aalAo* 
% «^a» Xh«r«forOf oa ilio baois of mmXogy with AsXaetoao 
s^lliofiio i t mm |>o»sl,l»lo to dovol^ lAiiaxoloao orathoolo 
of a»i80 aoido* flio oaoatutatod 2»4*>dl8ii^otittit«il S(4H)«» 
iM4fteoiOAOa olitAlAod woro ^uilo sto^lo ooaspoiiiidA viii^ 
001114 he roOiHiod to ttoo oatumtoa ioiiasolosoo in tii^ 
l-iolio hy ^toijrtio hirdfogoaatioii* t^o oatuimtoft iai^kso-* 
loftoa ver# thoa oiteoo^f^ly hydirolarood to tho oorro^poi^ag 
fts^rloii^ao «ci4 aaidoot aerlmii^ ooido loid aaiao acido 
aa&er Aifformat ooaditioao* 
for tho iaidaaoloao ojrathosio to bo u&^4 a» a s«ainr«l 
aothod for tlio ai^thooia of oidfio acids i t was eoasidorod 
aoeoaaaf? to studr tho iatexmociiate at^a and to vork out 
optiaipa oonditiona for mowing out vari^ t^ia stagoa of tho 
i^ rathoaia ia ni#i yiolda Had aiae to taiiadno tiioir aoopo 
and iialtmtioaa* la vioif of thiOf atudioa vera oarriod 
eat for ttio aratiioals of aaaattifatod 2t4«diflubatitutad 
&C4ii)«4«ildaaol.oaoaf thoir rodaotioa to tho aaturatod 
Wwm* Mm remits of %UmQ S ^ ^ I M »er© ^leayra^iiig @ii^^ 
l^»«i^ iftilli9d iiiiiilaif lo tii9 «ilaoi9»9 8^ilifi«i@ with vhidfe 
ti@iii^ f<it %m 9m%'tim%n of ^mmtumled 2t4"4iim^ti* 
w%m a«M^%iltilti §(4il)*iii^ dMH>l.c»&@e was iis^ f«ir@d so Hiat 
«ld^pd0s ver* @^si«»8ei with a fli.xtur9 sf gly6lA« mt^it mA 
tm ialSln «ei4 m%mt vhim tut c&eMi^ y»r»t«& iai^»iol«iii» «®r« 
mmimimkti^m sf laurlioiijrl e^i^tmds ¥ilh a mixture of ^lyolao 
t f aodlaci M«fur^iiiat« »iti3iKtl ii^^^ving isoteU^a of froi 
§(4a)«4i^dasol0llt C8T«S^ )t 2<»ph«^ IM<H8i%lttarU4«il«<»§(4H>«> 
iaidMi«l0n6 art nmi ew^^nde* 
/i iittttl>«r of iuiaat»jri&t04 ial^is9loii*8 vere )^drosmm%9A 
l» 8ekt;timt€d l«itfftft0lQii#s in high fi9l4L» ($o<-@7|»} aaiag 
<»t«iafstft in lh« presenoe of «tl^l fto0%at# »a solvmit* 
4«»AffiLi^ l«§(4H)-iaiaaftoloa« (02*4^) § 2«pii^yl«4<-««e-^utjrl* 
5(4H)*l«lda«olo»« (7U9^)f a*^ti«ayl-4*te©propyl.«ij(4H)* 
ljil^ NU69l08« (74»9f^)t 2f^»Ai%mml'^{An)»%MdMmlm9 (5$»& )^ 
prep&jeM* Ail tiiest aaturattd laldasoloBes mmttpt 2^li«}jrl« 
4«b«»irl«^(^!)«»ial4ft£olOfie Ar« nmi ooi#oti84s« 
.>mtara%9d af4^isitteati%ut«d $(4H)«»is4dft29|.0ftM w«r» 
^droli^sed to ftejrlmykfio i&old aaildoe bjr hooting will) sodiiis 
h^roxidtt Mltalion* Bei»&#|rlptti» l^«l,«ai&o aeiido (26*6^) t 
^ig»«>3ril8eleuoi»« Md4@ C^*5l£)i bcmoylvaliRO ttaido 
pr^«ur«d hg thin sothod* Btttaoylieolottoiao $a^&& and 
ll«iso^lifftl.i»« wiid^ «r« ttow oo^^uado* 
aii€ui«t«d 2t4«>^6idNitilttt«d $(4ii)*i«idftaolo»o« v^o 
%drolf0«i to ftoyiaid.»» ftoids 1^ proloagod ho&ti^ vi%k 
fii@i^ la€®%r^«0«ii^ ^2,lirr98iii« i s a sen &mii§»mA^ 
tiyArolysed vi^ ^ayim %4r^ d^ A# l# «iaa9 a3id«* th@ amim 
ll^ xvsiiMi {^«t^) and vmlint (51«9^)« 
nmim OP TH^  i^ jTHoos yssB is nm 
A RKfI& Of 
TUB mamBr^ mm m tm mmumia or ^^mmo AQWB 
"^ •^^ ^^ a^  m&i4m ftr« %m eoftslltiianfes of froteias and 
lher9for« %n9sr ar« r^mlrcd fur imlrili^n «i^ for the 
i^mt^«si« of pol.^«^ti4«8* witit iadriiai«i»i; r«a«arGh 
»etiyi%i«i in %h0B9 fi@4d8 a»A possible ttse of *'«B«eti%liii'* 
«aiBO aoida as 4i«laiT i»i]^fl«e«nts for %h% mwietmmit of 
foo^^i^alfeetie asiito «ei<l« *ro ia inoroasijogly greater 
Am^m&* f ore are a nin^or of aelhoda for %im noraiheoie 
of emltm aciaa vitii different aoo|ie »nd liaditatioiia ee 
that eone aaiao aoid* otm be ^nmt^eeiaea better by one 
aethod lima bjr the etiiere and therefore the use of a irariety 
of aethoda aejr aitiaately be ai^eated to l^id to the 
a^atlieeia of al l tbe eoiao aeida ia larige (^oaatitiee* fhe 
foUovli^ ia a oritioal reviw of the yartoue aethoda tteed 
ia %m @fathe@ie of aaiti^ aeide %Fbi6b vo«a>d ptevide the 
proper o<Hitext ia wniob eoope and l.iait«itioaa of the 
iaidaaaloae eyatiiaeis of aaiao aaide o@ii be fully exaaiaed* 
wtk 
Qlafoli^t fhd i^nthesls of glyeine from ohloroaeeUe aeid 
aod anemia was orlgiziatdd by C^ Uiours (1) in 1858 and 
Goaflimed h^ ^mtkin and Bu^ pa (2}> It hem beoi iapfoved 
auoh 1^ a miialber of iiwostigaiors (>»10) aM now i t say 
l»« considarod to be the bort aathod for tbo e:,fitheai8 of 
gX/oino* According to tho sodlfleatioa of fobie aad 
Airres (3) 7^77^ yield of pure glyoine wae obtained* The 
CHgCOOi (o»5 aole) + tm^m (50 oola^)--*- CH^OOH 
larige excess of assonia was used to miaiadse the fonBati<m 
of digliroeiaoio and triglyooiioaio acids« 
,^ lilll»ffifl,t.„„ ,^to> iMgl^iiitelitii lliftliflft.,.tlft» ^^ ^^^ preparation 
of other loiino acids the corresponding t^^ b^roEui acids are 
usually used* fobie and Ayres (11) obtained 70-8(^ yield 
of alanine when ^^^broaopropionic acid was andnated with a 
lax^e excess of aasonia* the eorreeponding chloro acid 
afforded cmly 46<^0^ yield of alanine* (torrel (12) pr^mred 
dlo-iraline in 42^ over^U-l yield according to the following 
sohote which i s ess^tial ly the s>ae as described 1^ Olai^ 
and f i t t ig (13) Schleteisoli (14) Schaidt and ^hohtleben (1§) 
em 'L^%amm (16) • 
aiUCIICIUCOOli —=->- Gli^H — GI^ OOH —=—^ QlUQd - CI«300H 
Cli^  ^ Ciij Br CHj tillg 
iOrl«acin« (17*19) aad Imolne (20) wer« also »iooasefull^ 
«yiitii«iii»Qd siiiiliirljri s larUog fTom n^oaproio and isooi^rdi^ 
se ids r«@9@dliv^^« BK^^lsOaiiiiie (21) aspartlo aolA (22<»a5) 
and IsQleaeifid (26) haT@ aX^ ^eta oadls t»y this g«iierai 
reaction* 
i f g l a m a n i t e W i l l l * '^00^ aaa du Vigaeaod (27) aooeapUahad 
t'i« a^thas i s s f sarlca l a 39 ^ overfall jriald ae fall#iiat 
fir Br oCgH^ar 
a*iw riiiA<m HBr 
I <s I I £ I I ^ t 
OCgllg a t OCgHg MHg OK ilHg 
A aixtura 9t lhram«laa and alia^turaonlBe (loaliily %ba l a l t ^ ) 
vaa aladlarlif fr^^arad h^ Cart^ asA ney (28) twom a l ^ l 
arataoata* 
Cartsr and wast (29) ay&thmiisad sericia l a 30<*40 ^ 
yiald a^ardi i^ to tha faiXovisg seiiQaa whioh i s a sadif i* 
aatlim &i mailtB aad Carter ( ^ ) aathad far the aimtheaia 
aariaa ' 
iig(OAa)j» Km 
CXJtt^  Br 0 ^ ^ OOJj ^ 2 
I ^ I 
Oli i i i r j 
m& a^^tm 0%) siM ^ ixtmt aM est (32) atarUi^ txtm 
|y8l,ii%i tif4lrii»i flmi ftHtw, iiiiHW ii8ll§' v . i x w » {33) 
^ I ^ —4.Cu8«.e«(i<eH«)JGi >• CfM^OQmim^)^M 




mm eM^QGX »^ 
In 1947 Qftl&t (3l§f 36) m^ in 19S? odio ^l i iiiMmt (37) 
ijii^ i{^ rr©4 Cc^«^arT«l aeti»>d for t&@ sjr&tKi^s #f lys^xMi, 
i H ^ ^ I^  SB 
10 
^^ fl^mtliests &t ]^mltm» mm mmei^ out ftl«o t^ iSmm (4d) 
l^ltTlifafmiW Mil ^ygff^lif* ^»^^9 C41t42) ^fts i ^ ^ « s & M i 
k * ^ %^ 
^ ao£|rittiitril@ la the alcove i ^ l ^ « ^ » * XTAUI |^ heii^ laPU»iittt 
a»re ans^lhly tfisa that »f t^e eovr«i^pi»tAiiig a^fisoaxl^jqrile 
tti^i4e* f iiert^aro «(ft«atiliagi^ htm h^mi Utkea af a;i^sil^t«ft 
11 
1^ the li«iMi^ ifiiili9a of sod^Aaf^ M^3.aal(HEil.9 m^A foU^vtA 
phm^lmkmin^ ftnA ^  and Soiini^ C4i) ipntiMrod leuoiiM 
m»¥ i t ewi ^« d^Mii4«r«ft »« ^le of lh« hm% mHt^^ for tuo 
i^ TB^ooM of tiiooo oalno ftoldo wti«i thor mro totttifod la 
la SO |l fiel& tesoA 9a Aioti^X ¥ii»r^aAlli»mto« 
c^^^i*0tt2(eo0a^K) - — - ^ egiiJSii2pi(e©0Cj^ «)* > 
e^^fi^iiCe0^)ji —*-^ CgHgCitgcccooiDg *^  
%iMO 
ft 
Br n^^ /CCCOKiig)^ 
mi 
§ ^-o&l^s^^r ««y,ef9lfietmso» '^••oas^eiqrlie Held i^ ii@ii tiftft 
$njin mi 







( * ) 
IfliiiiiiUitt' 
f9U«^!ig ^e«r @tt^ ri«3» aiid nr^^m&tg (67) iaprevfta this 







^ « i t i i i t 4 ^ l^fo^^t« 0fe|»lii«ft vi l l i a)$a«^8 or aloohioUo 
t^rogi» ^ l ^ r l i ® * 
n 
>^<^ f^lyi»Miitril« WM first a89d W A* siree&sr (75) in 
13§0 in %h9 Qpitnesls of AlMiiiie* Th«r«for9 this aoined i s 
dfl«n Imoim as air^lc^ nethM* airoelcer ^laitisd Ihs 
sttiasiiiltils froft al4si^d@«fiia»iiiia* l«»tsri oth^ voritsrs 
l^ritiursd^<-«Biii^iitriIS8 tros aldei^ds c^aahardrins onft slso 
dirsotlr fs^n «ld#sydss« 




Ca-CHCOOH ^ CH,CHCOQH 
5| 5j 
fiiis mM Ihs first s^athslio prspMrmtloa of an aaiao sold* 
Is 1931 €#oker wa& l^opv^th (74) o^taiiisd 71*8^ yield of 
mlimiae froa ft0«%sld«ti3r4s*«ni«BiA %^  an iii^ rov««i®iit of 
streeker aothod* 
hmoinm (75) vaiiao (76) and sarins (77) vors 
loratiiosisod fron tho appropriato Aidoihyio^onMiaias hy 
3|rookor*8 orii^aai asthod. la 1906 l»ciiei)8 ai^ Ssieor (78) 
simthosissd ssi^as aooordia^ to tiis following Bohm»t 
u 




— • CgHjOCJigCliCOOH • Gli^ CHCOOH 
In t9M limmt Hedeoaim and Smith <79} and Iat«r Redeoaim 
And lek® (SO) improved maah the above e ^ t h e e i s of serine* 
In 19€0 roshida and eoworkers (81) prepared glutoaio 
acid s ta r t ing trfm aorylenitriXe according to the foiloiiing 
eohemoi 
hydro- miMi 
Qii^cmn ^ GMiUGHjim —^—^ CHGIUCHOCHCN 




In 1883 ^irlenaeyer and X<ipp (82) prepared ph^oylalaaiae 
froa ph@aylaoeta2.d@i^de oyanhjrdrin as foliovat 
HH-Oil 







Is^lwicia© wdfi pr^?iur6d by eyplfUsoh (83) fw»a ^•aetnylL-fi^ 
lR3tjn»iad)iydd e^AQhydrln* In %923 M.0Ua&%m and Sii^ii»ii«(84} 
epitheaisdd glut«»io aeid fi>Qei noTdleln aeoording %Q th« 
following e«h«i»t 
01 
mem dl l i t t t 
CH i^lgCHCOCgHgJg • (e2Hg0)2CHCa2CH2C00a — >-
OH BBg 
^ ^> HOOCCHgCHgCBCOOH 
In 1946 Oattdry (8§) obtained a veiy good yield of 
valine tw0m isobutyialdot^do oyaidiydrln* Qluud atsd Kloopt 
(86) in 1 9 ^ aynthasised glycina in c x o e l l ^ t yidXd aooerd* 
ing to the folioning sohAtt 
pU 4«& laxig« eaccess of 
HCHO 4- HCH ^ HOCH^CB > CH«CK 




In th« ataae ye&ir Croslieffii and Sehi^eltaer (07) prepared 
gXycinOf t a l ine t isolmioinot Idttoine and glutaaie aoid in 
tiigh yields by th is Adtliod* 
18 
(lil) 
Alddh^des directly afford ^•aaii» nitrilee on treating 
%hm with mm&B^mt earnnlA© (or a aixture of assaoniuB h|rdroxl40 
mA h^temea <^aaide) or a alacture of allcali oyanldo and 
aaraoniim ohiorldo* In 1881 lAtlmirin (88) proparod alwEdne 
otartlng with aootaXd^^de and tmmmivm ojraald® as foiiowst 
mi CH,Ciio 4- BH.cs —*- cnjimn — > CH-CHCOOH 
5 4 5| 5| 
Hany invaatigatoro (89*92) ii^rovod thia syntheais of 
alanine froei ao&taldoliyde* thus leadall and HcE^ssle (92) 
in 1929 i^ntiioaiood alanine in §2*60 ^ arield starling with 
aootaXdeh^Ot aaooniuBi ehloride and sodiua oyanid®* 
Other amino aoids pr@|»ared ^ ^ i s ®ethod are leueino 
im)f motliicmine (93)» valine (3$) and glut^dc aoid (94) • 
FormaXdt^ do affords sethirlenoaiBinoaootfmitrile 
instead of aainoaoetcmitrile wnm tr^ted with a aixture 
of aoEaonitffii chloride and potaaaiua oyanide* Hott^ leneasiino«» 
aeotonitrilo viaa thus first prepared in ^3^ yield by Jay and 
Curtius (95) in 1894» thef obtained very good yield of 
glycine ester hydrochloride fron i t ^i boiling «iith alooholio 
hydrogm chlorido* wh^ i aethyloieattinoaeetonitrile %?as 
hydrolysed »ith aqueous hydrogen chlorido» glycine hydro-» 
ohloride vas foraed along with aaaoonium chloride and their 
sQ|>aration vas difficult* 
n 
t * aOigO • KCI • m^Gl — 2 ^ CHf HCHgCH 
Aleeho l iQ 
2 , CHg^K{mJ28 »- CH5COOC2KK 
HCl I 
^ ^ mi I ^ 
HligHCi 
fh&s pr^piratima of ae%i^l«ii«tfiladaoelonitrile and Its 
emverBion to glyoiae osier hyaroohloride and gXyoino ww€> 
li^ fitiroft l»y a nm^er of Imrostl^loirs (74t96«106)* ^mo 
Kla^os (96) ia 1903 prepared methyleneaaiiioaoetoiiitrile 
in 6C^v ^ ioXd and oottv^rtod Into glyeino estar hydrooliXorido 
i s 90 ^ yield* Ho aloo obtained 91^ yield of aoinoaoeto-
nilrilo ^roigeii sulphate on treating methyleitoaiainoaoeto«-
nitrlle with mxm alooholie eiaphorie aoid. Adaae and 
Langely (I03) further ii^roved the yield of siethyXenesaii»i-
aeet«3itrile to 61«71^* Aaalov and Kim (101t104) obtained 
practically ^u^titative yield of glycine en hydrolyeing 
aminoaoetonits^lo hydrogtm )»d.pbate with bariisa hydroxide* 
alooholie Ba(an)p 
The hydantoina obtained froa aldehydes on heating with 
a mixture of alkali cyanide and mmaalxm earbonate afford 
m 
tttalno acide on liydrolysis* 'She f irst aaiso acid Ihu6 
prepared was phmylaXaaiiie and this aynthesle v^ us curried 
out by Buehcrer and Uefe (107) In 1954* 
Cga^2^H-C0 ^^—V OgHgCilgCi^ OOil 
HK^  m Mr, 
Oaudry (S^f103) pr^tared ^isopropylhydittotolaf §«i&@thyX-
hydanloin and *>-b i^2ylliydan%oiQ m^ag appropriate aldehydes 
ai^ liydr<ilysed tiiea with !»ariua hydroxide to vaiinet aXaoiae 
i^ nd prissiyialaaine respeetiveiy* 
In 1950 himk et alt (109) obtained very high yields 
of tryptophan; aathioniney and valine on hydrolysis of the 
oorresponding hydantoins with barium hydroacids in autoolave* 
In the neict year t h ^ prepared (IIO9III) isoleuoine and 
aethlonine by hyd^mtoin method* f.neir synthesis of methionine 
vas aooording to the following soheae starting froa acrolein* 
Ao«0„ KaCM 
GHy Cmm * Ca„SH —*^-^ CH,SGa«Cli«CKO »-
^ ^ 5 2 2 (HH ) CO-
Sa(OH)« * «^  5 
In 1951 whit© (112) prepared tryptophan, methionine^ 
isoleuoine, leuoine and alanine by hydrolysing the 
m 
sMitHi ti^irdxlde ia antoelave, Ai%«t %ym fmrmm (115*11 §) 
ae i^ai^ }.ist)M th« is^thMWi of gl$r$ltie« ala^ndt mLiii«t 
i^rv»lifi6 mA t»irp%ophaa ^ tm ^fdroiys&s df %m Iqrdaaitoliui 
l>r«s>ai^  ffoa tt^ppiopriaid al4ttt^«i by D«gtUng with wn^alin 
mstk^saMe msA mMvm «|W»i4tt» 7h# hirAaiiloiiis v«re liy4s«l^«M 
lift mttoelaire vl%k Iwn aelts of *l.liaU aotal bAso* 
$^tt ioad I^W8 (1i6} EogiTfi (li?) 0«iiafy (1^3) and 
follftdH (It9) «9iith«0ieod iFsiiio oi^loylas fiuoher^ ttothod* 
Aiiatoi (1^) mmm. said Morlla (94) aad Hori (121) need this 
B«^od f^ %h9 sgnmm^m of gluliaao aoid* la 19&& OyudslMi^ 
and m%«akM {%M) agnthmiBi^ aotliie&iBO by ^^s aothod* 
In 1303 Fioehl (12?) obtalata th« 30 oall«<l as2aetmi« 
m GQndfiOi^ tioii of iHHUSAld^ h^ Q with idj^ti^e acid in 
pr«»aao6 of aeetie MOiydti^ o* Aft^ ten years mitimt^mp 
(124) iisiprovod »i#i this @yii%h«^ s of aslaotmio at^ e^nrertoa 
i% into pboQr^ A^ 2^ uM.tio iM^ordiag %Q ^@ folioviag eobttttt 
(Ofl«UO)QO 
egHgCllO • Oi^ OOH 2 2> CgHpCti'C —CO > 
ClUCOOKa i i 
5 n^^,o 
COC^H^ I *6"§ CgHg 
CgR^CH-CCOCW ^ CgfySttgClKJOOK ^ C g H ^ j ^ H S O ^ 
Wkmmmrmp {12§«>irr) pre farod tjrrosiad anft l o t io ino ^ a o b# 
l i i i e n e t i i o i * I n t h o igrathesoe o f phiniiriiJjkiii&d smA t s r r o c i ^ 
the arl«fli8 wore esooll^t «»epl in tho tuirtf sla^e* 
l laoh^ < 1^*1 at) iaptoirod l ^ o stskgo MIA obtalnei aOfI yieiA 
of l>«m@iriphOB|rialanino miA 6^70^ ylel4 of boiaoyitiryoidno* 
mUagBMr ana Fla i^aaa (ISOfl^l) in lh@ir a^athMia of 
Irypmpiian 1^ %him aothod uaod aodiua amwlgwa and abaoluto 
aloeh^ inataad of water for the reduetion of the aoxylio 
aeid ai^ the ^enae^itryptopfum ttiaa obtained was tijrdroljra^ 
vith «Nliuii ^sfdroxide* ^ymai^ (132) in the i^rnthesia of 
fl 
liisUdi»« taydjrolyse4 i t s btnsoyl. d^rivaliir* v?ith sixir liiit* 
i<^@ weight of 20^ hydre<»^«ilo ftoi4U 
iiariiigtdii mA Barger (13^) in their ifiith«si6 of 
tl^rroxino U8«d i^4roioaie aeid and rod p^iq^horiuo for th« 
roduotion of the aofyllo wnM and obtaiaod ^t^^diiodothyroaifto 
in 2§^ yiold* l»atort riarington asA Hoc^ artai^  (tM) obtainod 
82^ yield of 3»§«diiodothyroiiiiio whrn a siattiiro of hydroiodio 
aoid and aoetio «ahydrid@ was used in the prosenoo of red 
phOifHorfNie* tiioy (154) pr^ared phenyialaniae and tyrosine 
aiso» ludng tliis rea^ ^Eit fros the oorrespondiag <^^ <»bensoyl-
aainoaeryiie aeids or esters* Hofftaann i^aBoohe (15&»t56) 
pn^ared in satiefaotorr ^ield 5t5*dii^^thyrottine direotiy 
froa fh® osasoioae M^loyiBg this reagent* Biaiiarly GiUe^pio 
aod anydor (t|7) obtained 03*67^ yield of phenylaianine 
tnm %h9 asiaotone of '^•4i^ysoyl«aiinooiiinaaie acid* 
fhtts HariaglOR and larger redueed i^lemcror^s original 
method for the nynthoae i of '^^ «-aiiino aaide to a three stage 
prooess and Hof£iann'*l«a Hoohe to a t»o stage prooess* 
AltMtigli t^eee n^difioations were bigiay sueeeesfal in the 
preparation of inaetive ^ •*aai^ aoids they eould not afford 
lie^ioylaiBino aoids whi^ are useful in the resolution* 
Bat in t931 l*mSb and Hot^ smi (133) prepared the bensoyl 
derii^tives of phenylalanine and ^rosine both froa the 
oorrosponding aorylio acids and fro» the aslaotfmes 
u 
%hmm9lfm toy the use of aamkl qvmxi%%%y of hydroiodie aelA 
aM red phoaphotfui la llio pr^oaeo of aooiio aoli* Thigr 
oHaliidd the anino acl4s th«selir«s direollir fxtm tho 
mslactofiesf or b^moyXaainMkorrlio aoids or toonsojlai^jio 
•icide vhOB large excees of hy^reiodlo aold vao used* The 
followliig chart illastrft%«» the pre^aratlims of bensoyl* 
pi^enyXalanine itud phenylalUuiine* 
MmXm Q^n^i CH=r0 
red P + HI red P + HI 
AcOH AcOH 
red P 










excess of HI 
AcOH 
Xt i@ worth m^fttimiliig that la 1S3S Hi^bet and aheaiii 
(139) prepared piieaylalaiiliie ia 6§^ 9Yer«alX jrield by the 
ostalytio liydrO£^!iitloii of ^''^oetaiaifioolnmuaio aold obtained 
from the oorreei^cmdiiis aslaotoaet followed by iiydrolyele* 
(140) tialag aslaetwae »lbod» 
n 
I& 195^ Mltmzi BM Davis (141) s y n t h e s i s ^ j^beiisyloysi in 
ACMMirdiiia; to the fo l lowiag ^ i o a e s 
e^ H^CH f^ga a loohoUe 
u Q n o 
i I 
1 .m¥^noko 
HHCOCgH^ 3 NH2 
lAter &ift^i» a ^ aalmyaiMi (142)» laneko mA eoworkers (145) 
aM mamki (144) 4id the syntheses of glulaaie aoidf 
tyrptoiihaii and serine rea^eotiirely starting with Z^phtajfl^ 
4*etho3q^Mith3rl^ ie»$<*eaMiolene» 
In 1943 Ali<«ibtirr«tf and oovufiiers (149) pr^ared 
threon}.n« ^ oendeniOjig iMtetle anhrdride with aodiim 
hippifate noeording to the feXIeving reaotionst 
/3«^iooline aleehel 
(CliwC0)2® • ®«2®*^** *" CH <^?-C—CO 
BHCOCgHg Oil H^ Ji 
C 
I 
^niSIf Hi ^ MaOH 
ClijCQCilCOOCgKg > CHjCII—CifCOOCglij 




1% tms 1i#ifi 8««8 %^% a mm^%r ot aatiwall^ 9mmim 
Mlaetom® Mdllsoft 00^ &• i^a^dwrsi »s th« best x e t l ^ f w 
tile i^«3%li«8«i #f pbfBjflalAiiiiie aai6 lirrosiiift* Bat tts6 
aalii adiraiatage ef this »itthod over other methods i s t ^ t i t 
ftffords i»«Bai07l i^rlvatives of s^no acids as iatefaediiatsst 
vhieh uro very us«faX in rosolutiOAf as already Benti<m«it« 
la 1911 yheelsr oaA mttami^ (146) eondensed lisasaldst^* 
and siii8a34i^d« with lisrdfmtolii sn^ emxvurted the eoedsnsa^ 
t iea j^ rd t^oets lute pheoyl alaniiie BXA ^r^nine respeetlYelLjr 
im w&tf geed eir^ %r-«tl irields* tfrns stauftitig ttom beasal* 
d#^d« eM liTd^mteia j^heiiarlAlaaiae tms p r ^ a r ^ fts follevst 
GfMJStm •¥ U^~ GO —^ *- GsHcC» = C—CO >• 
^ ^ ^\ \ CH-COQH ^ ^ I i 
* ^ 1^ I or tn^rad f € 5 2, 
CO ^ 
l^rro«ii» was sialXmrljr frcrpar^l. t h ^ a l ^ obtained 83*1^ 
jrleld ot tyrosine d in^t l r fl^ft anisalii/d^toin mx bo&XlJ^  
17 
«fl|ti i^Arolodio Aoi4 ill Ihtt prmmviB of red phd6pi^r#us 
tot several hour@* Ha^ i^ o^  ft^ Ketalce (147) ia th@lr 
i^rathtsis of ta^t^ban by this netbod used soditsa naftlgw 
for the roduotioii of tho uiisatiti«t«d hr l^aatoin* 
l8 193$ SOjNl and Bobeoa (14ifH9} prepared phsi^lalaBiii* 
ia vexy hign 0¥er-*ftll. yield using i^ridine omitaining traees 
of die^iyiiodiio as ^»id«iuiiiig sge&t and suKioniiia milphido 
as redueing and ^roiys ing ag^ts as follovst 
pyriditts {M,)^ 
C t^tvQHO -^  CH5-CO >- C ^ H K C H - C — C O ^"-^ ^ 
^ ' I *^  I diethyiaia i i io ^ ^ I I 50« 
SI! m m m 
^GC "CO 
C^HCCHJCH — CO ^ ^ > C^HRCHOCHCOOH 
I n t h e e^ne year t h ^ (1^0) t^rnthesised trypt&phaii a X ^ i a 
good yi@ld by an als»>8t s i m i l a r method* 
Hydaatoia method i s saperior to aslactoae method in 
the syath^is of tryptophan* 
In 1911 Joimson and Micolet (15t) obtained 36^ yield of 
2-thio*>»be3nsoylliydaatoia ^hen potftssiom thooyaaate was 
heated with hipporio aeid in the presenee of aoetio ai^dride 
and glaoial akoetio acid* In the next yst^ r Johnson tind 
0*Brien (152) pr^>ared ph^iylalanine in very good over-all 
jrial4 s ta r t ing with 2»thi9»>b«^3ft»y3J3^Mitoiii and beaaua-
dehjrd« aoedrdiag to the follovinig &^eoMt 
C0H,CO)*O C-H-CHO 
CIIJC0C8I • KC8S 2 C> c«g-CO - " - ^ »• 
I ^ Cli-COOH I "^ I CH^COOSa 
NHCOCgH^ ^ hh^^\f'^ ClijCOOH 
HQl nsi*m 
OgH^Gfl-C —CO ^ CgHgCti^C—CO > 
Ba<Ofl)j, 
CgH^CligCil-CO ^ ^ CgHi^CHgCHCOOH 
"c§ 2 
fhfi(^  4180 ototaiiiod phdQylftlaaiii« in quaatitatiYe jfieXd. 
AiTQQtl^ twm^ 2*%hi9^-»hmmal^^xs/4axk%oin l>ir the aotioa of 
t i n aM hrdro^ lor io aoid on i t * 
t i n ^ HOI 
C6H5Ctt=C—CO >- C ^ M R G H ^ C H C O O H 
I I ^ S) ^, 
the t h i i ^dan to in aethod tor the s^th08<is of ph@nylalaniRO 
i« eaaier $mA i e s s ox^enaivo than hydaatoin aethod* 
In 1384 Htaaolii (153) oynthosisod t^ensalrhodanino t^ 
(^adenaiisg l^ansaldc^de vi th rhodanino* In 190^ an i sa l -
rhodanine was siai iarl jr prepared by Andreaeeh and Sipser 
(154)* s ta r t ing with thea ph^ayialanlne and O'^iethyltyrosine 
v&te ^mthesised mHy in 1922 a i ^ 1923 reepeotively and 
29 
tli«3d ip&thest® v«r« eanlaa 9ul bar 6i»aaoher (1§^f1^) vho 
<il»eervod tot ibe flrsl liae tha% the liytarolysie produel of 
l»ii»ali^ )i»4a]il&« 1« ea e^ullibrluai «lztur« of cr^thioloinoaaio 
iu}i4 anA pheojrltttiopyritirlo aoid ani i»t a •thiolciaiiBalo 
•koid aloiio a@ i t lieid boon oboerred 1^ aaar inreetl^tors* 
siaee Ihoro MAS lli#itPS f^fu;vio ftoid in oquiXibriua with 
(X *thiolaia2maio aoid tho lqr4roly«is prodv^t oouid l>e 
ooiqiiot^ ooovorlod iato tho oxiae of fh«!«irlpjr3nivio «Gi4* 
Thou a^ lie oxiae Mom roduo@d to phti^ialakniiio. 
V. _ ^ 
mJ):\ 
CgM^li ==GC00lt H ••" CgligCHgCGOOH ^ - - > CgM^CiigCCOOii 
> Ggti^CHgCwecxai 
(Muithsrltirrosine was siaiiarly prepared* In 19^ 1 Gaudry end 
Ho Xiror (1^7) mk&e aoa© aodifiimticm in Graaaoher aethod for 
the ^smtlieises of phenylaianine and (Haet^ityrosine* 
Is 1921 daefiki (1^) dov©IO|»ed a aetisod for the eyntheeee 
of ph^iylalaniiie aod tyroeine sturtin^ ^tfm glycinti anhydride* 
50 





fliii^liLlaaiJitt lyi«fiia«t ttothi<miiio mA aorlouciae In gooi 
Aidoli^tos aQ4 Hototioft with S-^ ioreftploo^K^OHUiiftsolOBe* 
fims valliio va® propared *^»oi^ing to tiio fOilowing ooneaat 
»orpholi»o HI ii' 
CH-ca • CH*- CO > ca-c « o — co j^ 
Ilk 1347 ICisg (f60i161) aeaii^lleho4 tho i^tbosis of 
»mi.n% %^ eeii4<msiag fozamldoiii^ e^ with aootasil4owtloiilo oat^r 
aa followai 
51 
^i£^ ea^ocHi mi 
m^— Gmom 
oa Kg 
fganftwilcl (162) Im 19^ «<mi«n»da t»amM^^e viHi ftee^Hildtt* 
pr«par«i meritm^ ttir«o»iii^ aiit l^ rirosiB* ^ eawtf^ iifflng 
B«€im mm ^fmthm^mm %n t ^ 1^ AlBil»oH. moA emm^mm 
C16$) ftiarUiig with t»mtiM^^A@ mA £^eia«» 
• • « 
n 
IVi c t ^ a o ACID a^iiOPS 
la 1399 arleaa^^ and Ktmligt it66> obtained M'-phm^l^ 
B^^fX^m^XaXamiMm vii^ n ph^^ipymvlc c^l4 was rednoed in 






^10^ oaA OootorUft CI6St169} ptegtm^ -^"flsidiioimtyrle 
aol4f oi^i^rtie aold* glatasie ooii lai phoii|r2AliaiiJse 
aooor^tog 1^ tbe foiioirij^ oohonet 
5 I 
1^ 0 jri«i48 y^fo ®»od ill %im oftso of pbo^lo.la«iino and 
cc ««aia^tttyvio aeid* la 1939 immm^e^met «tidi ^%ii«r (69) 
t^E«»l»o« i^l io^e add m^ ftt^orUo aold o<m^daiiig i^^t^^o 
aitfOgOB 1^ th« t^r^oeatlmi of the e^rre^^tdiag leoto 
ftoi4o in tlio i^naeme of «Bni»ti& ^a ia i i i l^ Isotopie tsitn^mtj 
?5 
pure. I^liiclitaiv p2.alii»aa or MB9^ & I«M.« v«re used a« 
fsataiyat 1^ dtiier iinr«8tigators (17Chr174) for li&# ]^r«pai»» 
14011 9 f |^dia%i^«alae aai 9tti«r aa^ao «eids* 
of %D0 d^iircd ^^dto ftdido* 
Ci> Wifff ^IfiliMIf ifl^f* 
Xa 1^0 SuyotOfrnt Ct7$> a^ttt«ii80i slftnliM i^ the 
r«^teti^i of pfw&^& ftOi4 eadUie* 
eH^dCdOi —^-^ CH«ccooa —>• m^Gmom 
A foil jTOiure la%«r f l u t U (^76) ^ r f i e d out iiio o l A ^ e a l 
i@rii€^ o@i@ of aapurtio aoi4 mo&^P&im ^o tlio following 
M 
Bangiws m& Bmtg (177) mS. Sbcaia aad iidrl»s% (178) r«due«i 
}m%» m&M oxlaids u^ag ^olcdl @M plaMimm o^4« oaliair«t» 
alj»iiie mA 30$S |ri«i4 df ftitt^lalanliie iwmik ih« dxittds of 
la 1902 fi«eli«r giad W9i^ «r1i (179) sya%hMie«S liroiao 
met foll@wat 
-^ CH«(aH->«C«CO0H 
'2»§«» SHg 8Hg 
la 19§1 floirA aM HiUor (130) pmm^tm liroia# ^ t^« 
ro^ioliiHi of thfi oadUi* fofSMril % «^a 4*^«ag03r^«alaii%tttyl,aMilotito 
9mtm MMi IraatM »iih hu^X a l l s i t e and so4iusi ethox&do* 
Oali^ohordit (181) fr^par^ yhotylftlaiiiBO and Xcueia* 
in K^>d ^ 9 l 4 s aoodi^ag to th^ l^iloviag ao&eaet 
aeif(coc»i)3^ ** moom > Rcacoc^ i 
* N j 
Itt 1947 t^ rdiriirtt &tA Mmmw (182) @yath«^9ad %h9 ootore of 
aorlouolaot ph^^lalaaitto and lJti«*dlo%H l^ OfnitM.ne by %h« 
5§ 
sml^ mie estur m^ Irmtiag with «tl^l aitnt© anfi ^dlua 
In 19§6 Imai mA Km^m (133) adoM^Usl^ ed %h» a^thttis 
of ieoleuolad &d folloiwi 
saciiicooe^^) 2 — * mfii^f^QHaooG^)^ 
Boav«i^ll ftaA ioet^tiii <t 34*136) ^ripur^d l«iisi»« and 
i^lettoiAO ^ tUtf rdduotlc^ 9t the exlu^ii^ esttrs o^lain«S 
ttom eiii^elitul^^ ao»l9R«#tio •stere* finis i^itneliie vtm 
]^§far«i as follmtss 
III • MOl diltt%« 
30i»^ 4% aiuS i^tfttum (1371 «eeoa{i^ Usli«d tfo« a^ihesis of 
Ai^ftrtlo «oid If^  lottir««al%<»l^ o^ Bia aet^ iod* 3^oeitlno ««• 
3m 
i^th«8le«d %^  Adidii and i««v« (1^) froB imaul»sUitit«d 
GH^COcm Tffm dioaeByft^ 
imtis BsA ^Norktrs (18S) prflpared » aiseturs of slioHiradBiiM 
iixla«* ti#XXiMiia tmA Rio^ Murdi^  (190) i^ r^ {Mir«d glutA&lo 
aeid In ^od 3riol€ auad li^roxsrpiroiiiie i s f«ior 3fi«24 uaiag 
BTOV«Aialt*i«oettiiii a«(h^» 
IB 1942 Heaiia aad iiarlimg (191) iaptovtd oueh %h« 
jloitT«aul.t*L9eq:iiia aeihod for %h% i^nthmm of ^••aalao aoids 
by ti)o latroduotiim of Inttyl aitiilo-^solj^imrlo aoid alxtaro 
as nitfoaaUag ogonl sisd paliadlua on oharooaX oalalyst 
in %hm preseiioo of othaaolie hytr^ea chloride for tho 
^^ jrdrogoiiatiMk of tho 03cia«i« fhua %h9y prifared ph^jrXalaiilBai 
tirroelnOf iooleiieiBO and a mmket of otbor oalno aoido in 
«ieoXl«ii% fields* 
It 
c.»^»o« Pd(c) ,a-, 
M&QQ 
^^ > Cii-COCM CO ^-^ 
I *^  <^ 
aiijsi. i 
fin • mi mjm 
I 
GligCi 
H^lMftiii aad Sii^ iftfAaeii (199) al i^ ^^ tDtt s^stii^is of 
iiTdfmQrffoliBtt «as«Bti.ftl3,jr i^ this setiiod* 
c^^^r •% al* (194«196) pn^refl ai#thl^ilne stajpUag 
m 1960 Fwrrlti wM 0»mrM»rm (197'-2oa) ^nith«8ift«l 
n 
liCX 
(«^ ifiMllffil,fff,,al^firttetoiffll1Nt of »-keto acids 
UttoDer and @9oli {m%} obelised a aiiaU yl«ld of 
ftlanine ^ retoeiisg pii«ii3rlt)irdtiisaitd of ^ffuvio aoi4 villi 
CH^ SOCO^  ^ - ^ ^ CH3GCOOII >- OIljCiCOOH 
F«eflialEt9v ar^ ooIiatootEtort^ (2Qa^10) ^ i^fiuretl al^iiii«| 
IdooiisOf S8Ol.ett0iiiei uprleaelnot valiaOf jph^ BsrXalaaiiidf 
tyrosiao aa& glutoudd a<ii& la axooiJl^ ml yitXde ^ tim 
rodiuotlcm of tm ph^^lh^draacmos of (^ <-^ @lo aoide ottaiaod 
t^ ooii^iiae biiaiofiodlas^i&ia i^iiori^o with a;a»otitui«d 
aoo^iaootio oatora* Ziao ai^ al^holio l3|r4ro6«i obloriAo 
n 
R » —Sv^Kg 
40 
¥• ^mi^ ^^M i^c ^mm AMP nuAtm mtmm 
lit 1993 Mrmmm (211) t^mnAmpet a a«thod for %h% 
a.% start ing »ftl«rial« ffrnm uorvmrni (211 §212) osniihMiatd 
fbimytalftfiiBe momtiiitig %9 the f^l-l^ing aeiieaat 
. ^ ^ ^ \ 
^^^==:^ 









o r BA(0|{) 2 ::^^3Qmn CHgCgH^  
aoreasfe (21 If t i t ) U8«& this aetiiod also for the t^nttmmm 
9t lyaiae aii4l otsittiliia* Urolin^ was pr«s>i^^ ^? sorfosaa 
&aA MiA&mim <t1^»214) aalcin^ us® of tiii@ i^thod* 
III 1914 stut^eii m& vi^ammi (21&) iOtXo^ od phthaliali#* 
BMU^ HIO «8t<^ aatbod for tho s^tbooea of tF^rosino mA 
3f4«*4Sli^ dr0JE3r]^ iR3rlalatiiiie« la 1916 Has^aretds (216) did 
the ^atiiaeis of ijfdrox^roUiio at^rtiag »ith allylgljfoiao 
•t 
Bmn Ci13«2t9) in 19>0| a^^ii« |^ mtra (tao) to t930i wad 
»ttlii«iila« ^ Bftft«r ftiii w«loii««liaai (221 §222) in 19^ 
otiag IMS a«lh(iA* la If59 ¥oo4 sad <bi Vi^«ftiiA (^3) d i i 
tut diffiimlljr «iiie9wl«rod in %m tmoimX of Ihd 
j^ iilhKloir^  r«sii»* i« 111* Mdn dtinf^ai^ of ^ i s motiiod* 
2n 1925 Biloehio (224) iQrsit)2««i80d ftollno slartiiif 
BfCagCigCHgSr • WgCm(000028 )^2 ^ - ^ ^2*^ ~^^2 I 
ll2C^^ C(COOCj^ 5)2 
wax 
m 
iMV^n m& &^pmm (225«^27) ia 195^ ^<pa^ed ^eisOf 
JiitioiAO auad yNtnylftlfaFilftf 1^ eoadMeiiig iwidH cwMtntiiiiil onto 
MtdT w l ^ 9^tmpiim%0 t^M^X halidioo and iiydrol^oiiig Iho 
ia tho f r ^ a r & t i ^ of aaiaoaoioaio oolor mnA tho pooaiMU^ 
of ]|««i3i^ljilioa aro liio dravbaolra of %hX» ttO%ho4« 
4t 
•»& glyfitas* f M jrieiis v«re i^ r^f ^€d» tim» phm^lmim^^tM 
warn fn^p i^rcft as l^il«i»sf 
mm^^ urn 
Xfi 1944 aE9t«r «i^ ai^lh (2^11^2) aad Ail>erlfi^ et s i* 
<23?) tttttodn^^ «e«tttiil4lfinfti«Bl(ft «si€ar for %ti« i9&tii«iMi 
of a^oBiao «eids« snqr^ cr and oo«roirl»» (^^lf^]^) 4iirB(ti«ftl.oo6 
IS7]^ tos^ t«ii ia 4 ^ ov4»^«ll. 3rlel4 o^ortiag f^oa ii^ioio 
45 
• cfigjO • i(m^)^n . ^ ^ ^ CtlgHCCKjJ. 







MltCaOM^ ^ ^ 
NH ' NH 
All>«riiM® •% aS*<2?3) pr^^uroS ti^pt^ptiaiii by a slJiiXar atliiftA^ 
and iHifmlia« atftrii i^ froa ae«t»8ld€nAlo&lo oster aai 
aliu!iiii« waa prepared iA «XO«116BI jri«id as follotfoi 











l a 1943 All>erl@oii and AroiMir (g97«*239) ii^athasiaad hi««141fia« 
^ T P 
AOt^m^sCHildnit ester* f h ^ tmrritd 9u% %h9 wa^^mitlGaMimt 
aalom^tta in % single stdj^  ^i%h eonst^it Ijniliag t^r^roohlerid 
In I9S3 AtldLfi^ ft mm GOwerliers (240) and in t9§9 
JonlUe Ql « l* {M%) $pil!^«iie«d «^%lii« in veir ^id4 irl«3Jl 
uslsii ao«ti^d§Mil»iie m%&t0 Eftio 6l al* (242-»^4) a^loarii 
ftei4» la i9% BmerigM wm& Ssi^ rmsi (24^1 ^ 4 the aar&tHc t^ 
#f ljr@i»« while HeilaaiBi and Us^sna (24S) did that of 
jphttirlalaaiae aai Ifarttoj^iaA* ifi»id«yv««Ie and wMta (247) 
frfl^az-ai Iffpta^i^jaiit jpHiiyrlAlftMae and glr^iaa m^ th@ir 
aeatirldigri¥&Uv«i iiaiag aeatasiiA«Ma^iiii aater* Xn I9§9 
Yuan aad oawwl^ ira {24@) aodooi^iial^ ti^ ia oynlhaaia af 
|>|1liitMI# 
Ti^ e a&ia advaatoga of Ihia aotbod oirar ^ai»aaldQaal<H(yia 
m%m ttatimd i@ liiat %hm tmomX &t tha aaet^l &e&v^ ia 
Boan aRBier t^ ma %hA% of iiaas^l ifoup* 
(a) ffiwiyffiiiitiatf Mm nmm 
la 1947 #a]Uit («^9) fiB^io^rad ^ fQ7laniiioaal.<»iio aat^ 
viiiah «ui ba prig^arad ia a autsstaaUaXXy iil^bar |ri^d than 
aaetaoidaaaltttii® aat^ ia the a r^athaa i^ af <-^ c*<miaa aoida* 
ifa did liia s^tiiaaaa af fhaarla^taaiaap as|iar%ie aaid aad 
41 
m>wlm&%m in ferr ^^^ yield bar tiils tt«%^i>d* Caj^ lEOf»» i^i^  
wmin$ Utifiaifflidqual^ ttic «st@r* In 19S4 ii^llsami a»i l»lne«a« 
(246) di i tite s^mtmm^m «»f tf^fpl^Ntf!* il»«ii ft^ m^rkmeB 
C2f2) iA 1S99 «i#lor«d ^%m m%m^ for th« i^theats of 
fh«iirl>i^ iA»l»ef |fir«»iyj[i«i iiertoa&l»d and ft^pwrtie meiA* 
In iH3 Alhmtma m& fuliar {233) ^nth^dsdfi 
l i ^ l Q 9 ^ « i a t i M l i i i i m i i i d f v a l i n e f l@iaoiti« mM phmi$%mlmBin% 
QE ItijGUGii^ ^ ^ 5 ^ 
ICHCOOM 
4$ 
f ls« ^wm-^X fi&lim Qt th98« nali^ ftei.de trere lover ia tii« 
mme of ae^MBidogftlimXe mi%^ ttothod* tlorooTea?- vallao 
eouid n^i 1^ prepared tusiiig fto«%«ildeaai»tie mster heemkm 
Ifi^ prsfirl. ^x«eid« did aot eoadims^ %rii^  it* 
4}.l^ «rt««m and Arelior (238i2H) pr^ i^ured Iil8tidiiie> 
pli«f^]Ali«iiia« and VftXl&« iisiag aoei%aaido^aiioae@iio 9m%mt 
ttothod* la 1943 O l^a (2$^) used this aett^d for tlio 
syathe®^ df l^^^ilalaalaOf i^rl0Eioia«f aorvaliae aadI 
oc^flolaolmtirris aiOld* 
la 1949 ^li^^rt (2^) te^Iorod phm^%M)ee%mi^i^OGyamk» 
oealic «it«r in ttie npithsso® of ph«url4iiAain«t p«siett^x;i^  
fli«i^ialaalaei ioaoiao «M vaXiae* Thme ph«ay3Aiaaia« %^ 
prepare sooordlag to tlio follewiag rosicUonss 
la 1^7 li»ia^iki (1i2) iatf«idaeed aoetaai^toftootoaoeUtt 
teter for thm i^ ratbosoe of c?(««i^ i^  acids* He s^th^ised 











widstolat and Lyttle (2§7t25@} used altroaoeilo ester 
in thd ©ynthesea of tf^iophAii» threonine and leuolne. 
Thus tryptoj^haa was sjmthesised as followst 







XHgCHCOOCgHj >- .:^ ^^ N GHgCHCOOH 
NH MH 
In 1949 weisblftt and l y t t l e (259) eoployed nltroiaalmaQ 
ester Instead of nitroaoetlo ester for tho synthesis of 
trn>^ op^ ^^ B2* ^^o yields vero eieoeilent in mm%' step* 
48 
n» AZim smmsbiB 
In 1921 Curtius and Sieber (260) deireloped & method 
for the «yiith«8«s of ^^ e^aino aoidd sterling from eubstitated 
a a l ^ e est^ov* kXkS'l sixbsUtutod aaloxiio esters vere 
eonv^rtod into aiic^ ri maioiiazidio aoids and from them the 
emino aoids ver© prepared through the isatoio uihydrides 
poi^erie anhydrides or urethans* Curtius euad sieber (260« 
262) preparod gXyeinet alsnine* phenyXalaninef a^ NgoinolmtjrHo 
acld» leucine and iraline hy this method* Thus ph^iylalaniae 
was pr^arod thro^ ogh ieatoic anhydride aooording to the 
folloving sohamet 
wm 
CgHjCHgCl^OOC^^ ^ CgHjCHgCHCOOK ^ ^»> 
MAHOA e ther 
• HCl ^ • ^^* 
CQilfflHg ***** C<«, 
mi 





In 1956 sah (26?) introduced the asides of oyanoaoetio 
49 
•ster for %h« «rath«o«8 &t (^(-'HiMtm acids* ^e pr«tarod 
HCi 
imam^tSf^ 9% al» (264) &jnitii«sis«d ad»irailiii«i OBA leuola* 
fffoa 8tt&sUtttla4 e^m^ftoetio •sters hf %lii« aelliod* th^ 
l^ drolf^ 8@4 th8 arttthMis w l^ ii^^roehlono «eld« 6agadit •% al« 
(26^1^66) pr&pAr«d 9!iai^ lAlaiiiii@» vmiiii# sad a nm&er of 
9ther nBtiitci ftciis in gi»9i ov$r-^ll yieMft* 
III 1924 mmAA% C 7^> prt^ired gl^eiae* phmiylalaiiiiitf 
let»^in«t a^arlie a^d and ^ ««nl,iK^biilyrie aeid ia aaGetXleiit 
I'ielde y^ %tm aellon of lijrdfasoie acid m. mabeUttitod 
ao6%da#«Ue •s&«r8 foiJliii««d %^ iHa i3ydii»lysi» of tho 
romililag aootyl aalao ostora* f mis plioajrialaaiBe vas 
pr^a7@d aoooxdiiig to Ilia following roaetiotist 
liydrol^sis 
50 
liajnushl (268) in 1 9 ^ sobjected dlaUeyl subsUtuted 
moe%<iao&%iG es ters to se te ld l rdaotion aM obtained a 
aiacture &t %vo or three aBdno acids in each ease* thus 
he obtained alanine and ^««ethyl alanine freaa ethyl 
dimethylaoetoaoetate* Ithylaethsrlaoetoaoetio ester afforded 
a mixture of alanine* ^^fflethyl a lmine auad <^«aminobtttyrie 
aoid* 
Adaaeon (269) eyntheeised lysine and ornithine froa 
oyolohe8anone-2«««arboxyllc ester and oyolopentanone*2» 
oarbo^l io ester by a two fold solmldt reaction* thum 
lysine was prepared in 34% over-^ill yield aeoording to the 
following 6ch@Qiet 
H2 H.X CH5 
CO CO 
H- i i |C l lCl -
CHgCHgCligCHgCUGOOH ^ ^ CHgCHgCHgCHgCHCOOll 
COOH Wg OOnod»Hg30^ ^jj^ ^ j . ^ 
In tiie <mse of omi th ins also the over'-all yiold was very 
good* 
in 1951 shechter and Eirk (270) ayntheaised lysine in 
59*5^ yield froa 2-^yanooyolohexanane by Sclmidt method* 
§1 
(Ui) 
Is t959 i^ dffiidim (269) 9l»««i8«d 4m iri®^^ ^^  glyoia« 
I r i l ^ #t ait (271) 0fmtli«6is«dl pli«Qri.al«aiii« in 16^ fitHA 
£t9m hm^tylmaXQuie aeid« Toii^ iigi and Iteyftshl (272) «aee««i» 
fully fii8|pl9y«(i i'aittidi x t^e.aiiofi 4n iU* «yath«ses of a 
itiiei)»or of asdao aoido fvaa oolHilltttteA saloaio aeido* 
I& 1942 U #t ml* (275) us«d Hofinmn dogradaUoa for 
%m oynthoftis of tho <%«*aMiio acid ioovalino as folXowot 
^ Br^  i o«aod*KOii 
(m^cH20(»U2)caai{ 
a 
In 194? %hi^  (274*275) prapiurod imlinot Xoitolao goad noriooetao 
n 
In 19118 H8kXT«l acid sto44ari (276) csmthdsiedd elut«Bdo 
ael6 in alout 1% yield liy the Hlohael eoadaiuiaUofi ot 
aeihyl aoryXale %«ith p i^hal.imidQafla.oiiio ester followed 
toy the hydrolysis of the otrndsusatlcm pro^^t* 
BCHCcooCgag) • aHg= CHGOOCHJ ^ -
CsGO^ HCl IJ H^C (00002115)2 >" OHgGHgCHCOOH CHgCHgCOOCH^ COOH M^ 
In 1945 ^^der et ml* (234) pr^ar@d glutaale sold starting 
vlth »©thyl aorylate and ooetaaldoaaloiiio ester In a sliillar 
line* In 1992 ieisbliit and Lyttle (277) did the synth^d^s 
of alu^uale aold froa the Iflohael eondansatlon produot of 
ethyl aorylate snd ethyl nltroaeetate* 
1^ eland et al« (273) prepared glatffi&le aold by the 
hydrolysis of the oondensatl^ produot of laalonlo ester 
vlth i»ethyl«»'^«*phenylaoetylasili^aorylate* Hellmann and 
Iiingem (279) obtained a Hlehael owodOEisatlon produot on 
heatl!^ a Blxtore of aal^ilc ester* formaldehyde luad an 
aeetylaalnoiaaloiiio ester and the oondensatlon product 
55 
afford^ glutaoio aold on hydrolysis* 
In 1948 ¥axii«r and me (230»^1) synthesisod giutaale 
ftoid starling ¥i|h aorolein and aoelayBideeyanoaoetic ester* 
Maraer aM Hoo (^0) did the i^thi^iis of tryptophan 
aooording to the folXowiog soheeiot 
CHgCHgCHO 




NH/ *3 ^^^>^ ^ - - ^ " 2 
I h ^ (280) prspeurod ornithine froa the i^ove phooylhydrasone 
of ethyl-'>'A-dioar%ethoa[^-Y<»ac6taaidol»tttyrald^de* la 
1955 Qnadainski and Eotel^ (122) and in 1957 Chil>ata and 
tfHiBada iMSt) iaproved wamer^oe synthesis of tryptophan 
froa acrolein aiMl aeetaoidisaaloaic ester* 
In 1950 k'amer and Hoe (283) sinathesised lysine 
starting nith aerolein and aoet«aidoaalonie ester* Okuda 
(284) prepared proline from the oondoisati^i product of 
aorolein with nitroaalonie ester* 
<54 
ikoi^lt^ii &a& ftistt^l tte«%8«44«MAl«Bft%e la ft similar Utt»« 
9t ftc@t«M4^swa^l9 «8«er la %h% ^ntmaia of onsll!)lao* 




la^U (289) la t f ^ «^tala«l uluti^e aol& ty iity f^oljri^ a 
of %^ i^aAiniMiUoa prodiiot of sly^ao asA aoiarloalinio* 
^^ 
nil. e^ i0AfitiB or /? •AMISO ALCOHOLS 
la 1945 Ml1a»ii and mfkm (a90»29t) •jmihoeladd 
«milal»le wilao AJLeohola mttsr the piotmti^ of tiie ai^ad 
^ 0 • SMgCHgCagOH ^ MCilgCHgOJ 
Stt 1946 SI13JM» (292) msea eaottoreiall^ «vailal»ie 
^ < f^ieiK< l^aiaiiiO|^ ««|t3rl aldcmol f#r tna firntbosis of almiitio* 
Mli»aa att& oovorlEero (299) i n 1949 prepared ^ o i f t « t 
alaoliie i ^ o:<->iwiii0^t2rno aeld frosi the eorrespon&ing 
«dno al,eoi^}.s ^ exldatt^ after eosvertiiig the (mim 
lias ueed far axidati^* 
Olireitte (194) waa obtained ia law yield when ^ Halnaetigrl 
aleeitai waa seated Mt%h i^ ^ e^ai^ M ^draxida eolutioa at a 
hX0k tiBQ e^rature* Bat P •^aaliiaetliirl al^ii^l afforded 6 ^ 
99 
i»g«iii9ii« aethod ^t tfxl4£itleii» Tims eetiao mM pif«pured 
iiocHacc««<m ^—^ noends—ca« • — - ^ «oocc~'Ciu 
Ml« 11 0 IL 0 
2 ^ ^^^ 
\ I 
Elftsl«nuai maft l^a%^ (2f?) prepared «speurtio fteid 
hmmo^lm^^agtle m&i& wi%u potmrnsivm pmnmm&itxmte and titmXl^ 
» « • 
i n t a o B U C t i o s 
m 
intmrncnm 
mikmmaa mA QimBio^mi (293) in 1SS9 j^ jr*pftr«ft the 
«ti^ X «»|@jr Willi N«isiai4ia# iii'^ird^lorid* in tl}« |»r9s«Bd« of 
iK^iia i^DoxiAt mA obtttlfifd a«<tii«iiri«4«l>«faylid«a«-^(4H}« 
. 811 
C I 
iimm*r9 tiii« aetii@d has n&% b««a iiaoa »« a gtner^ 
ffi«tho4 for til* pjfii^ iMtmtKm of HW^is^^im^lonm* 
th0 fdlloving ia « brief aoootint of lh« vmiout »«tho4* 
Aevol^ii for the i^ r»th«®ie of t|4Mli9iabotituted SCiH)* 
i«d4ai^iOB«i« 
irl^meyer (299<*303) Froswred 2»pheKi|'X-4«ftrrUaMi««M4a)* 
isidftsolmiee etarllng viim ttSbioloiies« tl%e sirntiiwiie of 
2<-fh«iiyl«-4<-l;effiifXid«s«»§<4H)«»iaid«BOlond (299t?00) illttetmteti 
tarn 
tiijptilfi ftoid in %h9 prmtmiem df fa»«d •«»iitffik Aoeiate ttiii 
»Od%ie aal^rldo lite asi&lae!iM»B9 of "t-i^ imioi^ Uaiiiidolzmaaio 
«oi4 i#A« fox»ed* fhiB ftsl«otim# r«aa4lr afforded 
mmme^ in th« tfosooeo of aUiooi^* fho said^ osreliaod to 
^vo ^lietiarl*4«l»«rayrlidefi««9(4il)*ii^d«ioloiio uiid@r tbo 
iafluffiamo of hot dilato ooditw b^foi^dd iKiluii^i* 
ca c 
I I 
« # 5 *^$^ 
ili Mm 8. SK 
CO C 
I I 
fno othor Ittldoitoioaoo j^ ^^ parad h^ stlmm^^at (^t-$05) ii«lai 
Ihio a&itiod mfm g-pl3«iijrl«4'<«ni8iriid«fio»§(4li)*iaidft2oXoit% 
2-l^€i)rl«4«»fiirf^ii7ild^so-»§(4H)-ittidttCoio»« tto* 
Im 1946f tfilUjuBo and Eoiisio (304) ol»«aiAOd rmty iii$^j 
/ i ^ d of 2^ 9^ 2€£i^ i-4**b^ eBirUd«»nd-^ C4H)<«-iai^ i80l<mo froa tiio 
oonrosp^Qdiiig aslaotwio oa hoatin® with tt^tieous oieohoUo 
^ 
mmsitA& foiXovM W treatment »il^ p<ita«si«n ear^iiiiate* 
la 1943 Coraforlh m& livtmm C305) prm*.r^ athei^X-
4-*«iayll4en@-f««ilsflid»©- ar^ •*ftirftMpyUd«tt#«^ (4lt)-» 
iii44iMU>lime« 1^ iiiMioXviii^  f^l»i^rl«t« aslsotOQ^ la didxais* 
W ^mxs^m ^itt) iMpemta aoEatOttia fnHoved lur lyoiUng vlDi 
potassiiis i]tjrdr< i^«« 
l& 1993 E^«r (306) ii^lo^r*^ aslaet9ii« asthod i s th« 
i^ mlti0«@@ of a«^enarl-*4*i@9butrii4«(i9^<4i{)*i2iilbi»ioloiMi and 
2->««tlir^«4*kaBiftrUdott^ C 4H )«lailda29lofi«« 
th# aoy3.«<A««iEiizio a@ld aaiaeo do aot ts^ergo ^eUa&llMi 
to fofs thd i^tuf&ttd a«4^i@i;^lltutod §(4 0<*iadlda8OlOBdB 
in heatiag ¥it^ aJlkaXi* th^ asm h^drelysM to t&wm tt)« 
iM i^asiiiio aolds aM ass^Niia (507)* But the aoyl d#riiraitiir«i 
of tortiayy** *^ ''«ia^ »<> ^eld aaidos are c^clisad to fota 
laldaselofioe (^ ©3(^ 09) m. mimilikt troatsi^te* 
In 19Bi ^oliir AQd i^ ms&io (5tO) d@ir«^ opo& » laothod 
for th« sirntttmi^ of a<-piiiRi|'l-^«arrUd^ft*^(4H)*iaidasolm«o 
1^ oood®ii«istg %iiHMal4i»o« l^aro2al adaitioa produot < t^h 
luroofttto aii^^d#ii» 4etiaia,lyt at timt tiaog thor tiioa^it 
tliat the coadfliuiatloa i^ roduots olitaiaod wtre citlior diar;r^« 
firrlMidOBeo (or ti^dro^yfr^iaddiaoo) or 2«»ph t^yl«4««ro^ l<» 
gliroi&llnos* On tr^tin^ a siKliiro of gkf&mX m& benualdiso 
lirdroo^ondo Miih potaesitm iij^ rojdLd® a laMIo INMIIO 
m 


















in ihe pr@» i^o« of sodltia or i»9l&s®iim t^ irfiro^ sido good ^«i4o 
or a<< «^Q3ri«-4*«rrl>ideiio<^C4H)«iaiiftaoXoiiOii ^&tQ oblainod. 
Bio roootioo aajr i>o foimiXolod in the aotmar iXlustr&ted 
^^ow ttoii^ tno a^re pi«»»lblo 4i§-4ih^ro^*a«'iaido20liiio 
otruotiiTO lOr tirio l»eiia«Biill&o-gl^ani ooi^i^* St ie awNtttA 
timt tiio ii^ 4rtlro^^ i^ai4aooUil« looos a aoloouXe of water 
vmA&t %lm inUvkmoQ ot the l^ aso to fosai a«fh«ijrl«»S(4ii)«» 
isidasol^me oontalniiis a higiily roaotivo aeliiylmo grt^ ig^ * 
f&o 2<*»pli®{|^ X*5(4ii)*i{ai4asolo{io tiiiio formed readily imdozirooa 
oond^eiitttlcm ^%%h aldoa|rits« 
OH m 
1 1 
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0 0 m ^ 
tt II i I 
I i I 
m iWt fim^ (314) obtaimoa 2-fiM|hri«^(4ii)-ialdAsolmi« 
4«^«iuijrli4«B#«!&(4fi)«tei4teiiolo»«« 
I ^ ^ ' I 2 I c .H-ci io « § I I 
i l l CIJ^  C^H^INCll 
5 
m 
«i l«r tM tfo« mmAmimM9a ^foditet in tufa mffQr&@& S^^^mmfh* 
4-%fi%I^Iid^M**$C4il)«iai^u^lQii« WIMBI i t was ^ad^ssed wilii 
b«isseiyi^)fd« in %ti« j^r«0eiie« ef dilute a3lli3a.i 89iuU9&* 
I 2 2 5 j 8 j C ACliO ® ^ ) I 
l a 19§5 S^er (316> pr^imst^^ 2^|}«B3ri«^C4li)«»ial4a80lo&« i» 
18 »S^ iri«i4 W ^BAmxim hmmimlMe ml4L m^m nith giy^iM 
«8ter l a tb* fr«8«f^e 9f Ai^dvcws e t h ^ i a {iitfos«s 
atM»i^«re» ft i* ^rodiiet WMI purified fey x^eerjret^iieati^Ei 
frott beBSiae ia wi i^^ ngea f^r^ alMNi^hM^ fdlieved ^ 
«8l^li«ati^« E@ ol^taiaad 2-^phess^«4*»%«Miylid<^K$(4H)« 
i^de8«l9iie if i 77«4I^  irieid en ^nieBsiiig 2H?h«^l*$(4li)* 
ittidftiel^ie « i ^ iMiMHiidei^e* 
m^aoQ^^ en — ^ o c^5pi«.c—e© 
m^^m ——> s gjj -sui—^ g g^ 
* ' I i „ i»f |^i ine I 
h 
1«"8ai|t%«ldel^@t I^irf^i3ralt ieat ia and fjrtovid aoid vere alee 







1 ^ 1 




CH,C « C — CO 
1 
E 
2««iib8tita«od 4*laopr9prUd@iit<»5(4K)-*ialdasMiIoae6 instead 
of the «3q;^ eot9d a^aubstitutad ^(4H}«lttidasoIoiie8 on ocaid«B»» 
lag iaidio acid eaters vitte gIyoi»« •8t«7 using aeetoas as 
selv^ntt GXyolne sster and iaidio aeid «st@r first e<»}d«as« 
to fdni»2«»sa^8titutsd ^(^)*iaida20lon« vhioh in turn rsaets 
with aootcme to form 2*ffiil)8titttt9d 4«*ia^ropyXidsn»« (^4H)«-
iaidasolo»s« 
0 li ACOOC ^ U^ £ 
SHg • Wk + CH-( 
C^gO-G 
B 
%ma and eot^rk^rs (5t7«>519) profared a 34urgs msibsr of 
^i'Mlisubstitaitd 5<4H)*iaida20lon«8 by rslXuxing aliphatie 
and b^roar^ntio ketonssf aoetoaoetie ttsteri Istmlinio 
tster and aestophei^ne with a Kixturo of an iaidio acid 
estor and glyoina sstor* In tho oaso of high ^oilii^ 
Icetones btaaeno ii»as used as so^v^^t vhiie in the oase of 
iov boiling ]»t<ia«e eaeoess of lEotonos thanselves vere the 
solvents* The strueture of these oooy^ ounds vas oenfirBed 
%"$ sjmthesising one of thea naaeljr a-4iensjrl«4'»oyeloheiqrlideno<» 
$C4U)«i!Bidasolone by siaultaneous reaction of ph^jylaoetiaidio 
aoid ostort glycine ester and oyolohexanone and also by the 
oond«iimtion of the prefoxaed 2«^essyl*§(4H)*iaidasolone 
u 
with ejrel9hdx»ioii«* 
v3r@ obtal&M when amliao acid dal-^rs v@r@ ooi^etused with 
(305) a»i 2«*pi:©i«fl-4t4-^ia@tiiyl-5(4ii)-iaida80lon@B (309) 
ard %h& only saluratdd imldazolon^s p r e p a r e by t h i s aethod* 
(<&) Plwifyliiainf mmn 
S'mm in 19§§ (320) w^ort^ &, nm synthesis of mturatoA 
§(4H)«imiaAseloaes isvelviiis the siKintaniN^ue ^ol isf t t ion 
9t ^-amii^moyl Amines by the folloving prooedure* 
MSHgCOiiUOE* nm 2^ KCCOBMCOR* 






i - c i i - eo 
i I 
11^  mi 
I 
«5 
II :iSBicfUB3 Mi, m^^mmz. 
ifi^ioettdS in the |iofaula«« 
H*C CO H5C CO 
i I 
fi n 
free #*itti4asdl9fi«i aiii liierofore in th« li%«ra%itre tiiecd 
vttll. se 4CSM)«iaii4a>i^ lcm«a» In %h9 pr«s^t di&i»2«si«m the 
^MMaMtiAtiird $C4li>-*imi4«»#loii9 mM h^m preferred* 
2|4*»l^«^lklita|«d f(4li)«»iii^ #M«Itm9ft ( ^ t 2t3^imh9%U 
liit«4 4(pi)**iiii4iii^onoE^)Are oXm immn &» 2«4'-4i«t»^liliit«A 
a^ i^aidftstl^ n -^^ ^^aos aai 2t4«di8aii«ti^itd !Hc«tQ4ii^ dr9*> 
# ^ » U n e d « 
§C4ii>*iaiia«9l(mM sioy t>« elMBSifitd into %M9 grou^Ct 
i»tarsil«d mO. wmok^wttktM mtsa^ %h9 two types pes®^ 

































lvid^e« iQt thtt exlst«{i4i@ ^ tiie i8ti4aaeioae a* veil 
&« |li« tifdroxarisl^ UuEOls foias i s airailablo in tho c^d^oO. 
I»^m^miir &f this olmss of coa^ynds* f^9 enoUi? f0i»9 
m 
i i I I 
I I 
with Tmmi& fr<»p®rli«s %fiiiciii eaa %# «aEplakiiieS i f i t id 
@mi8i4i@f@a ti> lie aa 0«ii@@lyX 4^iiniUir« of %n9 ^irQjgr** 
isiida««l«f 
CM«|C ===== 0-OAc 
I 
mxi h9 m^l9^%n»4, ^I jr in tmtm #f Ifie iseto foze in vtiic^ 
tut enfli&i^l group &Q%« «• a» i^ «o%ro» Aiti-aetiag 1 ^ ^ 
AlODg Willi %h« nilrogcu -^^ ftx^ns doisbl« feoiid irhioti f&ra« 
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«3cldatio« vlth slaesphtrie oxargtn t» fom tb« intenedly 
red 09l<mr«d milifit@sie« **gliroxAllii9 red" ($14t9l6)* 
Cilfd»a,i^» red «fAe Ciret frt^ pored bijf Eahansmi tM uUt^l9%mk 
(521) %^  eoadensiiig Aeelirleae ditar^s^rlie esler vltli 
l^iosattldifie nr^mebiorid®* 7iie following Ivo differest 
9tr^e%urm (521t322»^16) iuife ^«ti pr<^ p<»ied for gaL^»aiiit 
red* 
II 
the §(4N}«l«idasel^eo are as^hdteric miaiMUiids vhieli 
fosvi salts with ikoids am well as liases* S«Bi6n l^-4««eth|rl<» 
$<4H)«i2iiissol#ii« focss a silver salt vhim treated with 
silver nitrate and alse fenaa a sparlngl^ f ^lubie i^ianate 
(30^)* i'9hr and efUforlters (517) obtained }i^ dz^»ehlorides ef 
the tmsatttrated iaidasal^es bjr dissolving thea in absolnte 
eti^^ol aoA saturating the solutions wit^ drsr hydrogen 
ohldride* Ttiereforet i t any be oeneluded that %h% baaic 
Gharaoteristies are due to the ssiidine purt of tlie aoleottle 
while tiie aeidic properties are ooi^emed tritn the enolie 
Hydrogen* 
NaC— 0 « C — C«»0 
m M S^ RH 
1 1 
%% g^**? 
/ O — H . 
H-
?0 
%t2ite stable e<»^i»ids a»i lure iu»l aff«et«& bs^  4ilut« iiolclt 
ftoid {2SS> without nodoii^lfie 4«e08^^tie{i« thi»ie 
isiaatui^t«d imilftseXoiMifi ettii aiim b« stored for loi^ terioa* 
of tiAO iri^mit dteonqpo^ticm* Butt the ^asaturated 
#«4ajirlM^^**&(4H)<«iiii^ iis$oXo]id» are lees stable* 
Hoifevert 3(4lO»la)f4a20lenee vith isydreg«a at 4«»pe3iti»i 
lure qtiite tmat^Oile* fheir ev@a deeeii^ Nme vhea allen^ed to 
stand and are unttabie to lioat* fii«y uadergo hydrol^eie 
when heated witii aoids or allealiea or ev«s with wat^ r^* 
Finger mA im 01&) hy^itoXy^^ a-^eiuiyl<*^(4H)'*iatida80loae 
to pheoirlaeetio aeidf am^iia and £lyeiiie« 
Id. 
I 2 I heat I ^ 6 5 2 3 
»^ Mi UK 
I 
-^r*^ JS 
^.ittilarly, CornfOrtii and ifua»^ (|0!?) iiydroX^eed 
2'^hm$l''<^'<m&%hyl'^3iAH)'»imi4Mm9lQn& with i^^e^oric aoid 
or SO^ eodiim birdroxide eolation ^id deteoted the preaanee 
of aljunine in the hjrdroljraate by the nii^ydria teat* 
Tt 
1^ I 2c^ mm ^\ ° ^ ^ 
I 
2^Bfimyl»$(4ll)*i8ii4iisol9a« was Mir9l|rsdft %« phi^l« 
ao«t^ lgJMr^ fi<^  «ttid@ C3t5i323) m filing with «at®r* 
It i s of iiit«r«&t to note that «atuyftt«d M4il)« 
lisidftSOl.d»«at difftr oofi@M@i«l>ljp in their etahi i i^ 
4li^8i^ii^ iip«i tli« mohdr of hydfogan m%mm ptmwtt at 
4«p08ltiiim* s«n# idoa «&oiit th* r«lativ« atahility of tbo 
iNil»ifmt«i«^(4H)« i^ai#»^oioa«s mm ^ ohtaiaoS ttm tho 
lOii wing liikot«« fr^taoat with i i luto ^Nti^ a hirtroxiao 
o«ay^rt8<^«tews03r24wtJ i^^ ht&t^ sto acid aaiido into £»ph«i|ri* 
4t4^itt«t^i*»$(4H)«»i»i4MNli^« (30B) vhiio sittilaf tr^tffimt 
of the iiiidoa of hOftsOfliyMmiiio mid b^isofIglyoiBO loodo 
to l!^jroiroio of tho AAiio Ufikogo (307)* mvmmt^ 2«|^i»3ri« 
4*»ot!^ 3l*§C 4H)*>l»i daaoiofto (303) oaa ho i^mthooisoa t^ 
oti^ r^ «otho4o hut i t io not a« eta^io o« 4<Ht^ e«iyl«4f4«4iaoth|'3^ 
3C^)«4«i4ia20loiio« On tho othor tiand 2»ptkOiir^ '*3C4H)* 
iaidoooiono io ffeur aoro motahlo oi^ ttadorgooo tpontoneoiio 








1, m M. m 
6xtt»Koh«r 9M ^^hm (524) in 1927 aM vtllimm aaA 
CgttgCfi • e — e o ^ * ^ > CgBjCHgCH - c o 
Qtmmie^mt VB& m^rMme (524) 9kim aiei>««ft«a in iiydrljr*-* 
S|fter (lOi) in 19&3 usiag piilAditai A« ^^taiyet 
diiir62^«rifm%iir« bti% h# did net proseiil « ^ eheuleal 
n 
mfidmme for in* «Koiti«iir# rddaeU^m of lh« «s#«i3rolio 
ddttble iH^a nor h« r^Kirl^ yield of %h9 r^uotlon prddttol 
0b%aifi«d* 
^^ I I Cj^Oli ^^ I I 
I I 
In (957 Br«iiiier and 99voi^itr« (526) enrriodi out tii# 
^4r^^i&U(m of %h9 mB»€^Qki<i Amibl* licmdt of ^(2-hyilirox;^ 
proK^ee of aa^^ono ast nolvetil |o •stal^ii^ tho a«ructuro 
of a 1^«tt-oa«ol oblalaaS in %h^lw studiaa oa "asdaoa^l 
ia^x^x^ti^*" Thasr aX@o dl<l iiat r«^r^ yieXd of t.io 
n 
Hit imnmamnn smmmiB of mim ACIDS 
C8^ — CO m^— 60 
1 * 1 \ ^ \ 
m s. 6 
I i 
nf Ofiapdmidl ie t]^ 9 pres^gide nf im aeUva ii«tl^l«ae groti^  
vhldh r«ftdll|r tmierg^eft i^id i^fi«>li^ Ei rtaeti^M 9f the aldol 
ftypa* lit 1m%h tud eases ast^lt i is wf^^ XB aetivaisA l^ r 
l^« tv@ unjealuralM iprm^^ f lasM^ il« la the ease of 
asli^tenes Wlmmw^&r Cl24-127f^27) tdoU lUll a4m&tage ef 
luis eiwraet^ristie la fiiivel»j»iiig a general iteiliod tot the 
apitheses of ^^ a^oiiiio aoii»,c4 <*iie%0 aoi48 «n4 related 
• 
edi#oyii&3 aad toiliiir i t i s one of the i^st useful, set hods 
for tbis |fan>ose# 
n 
urorttwhil® to mmmin9 th« possibility^ i f $C4U)«i»i4a29ione8 
mul^ t># ume^ am ifit^aeSi&tiMi in th« synlhscds of $min& 
mi4» @M ttmm m umi a«tli04 eouXd IMI dev«l^pi6 whiQh aayi 
&%mw metno^s of iAiao seida «yiitli«ee8* 
fh« §<41i)«iBi^«Bd2.o»d3 uadi^ ilgo e^deti&aliQii with 
li«i»Nil<ldh^4« fli&d oth^r ar^iatio a3ld©.^ 0@ aost readily in 
tiii« prmmim oi iiliiAXi t^roxid^ or a^ifpl^Uiio ^viJig higii 
yields @f imsAtttfttttd 4«<yr|rlid«»i»*2(4K)«»iaidi»olcmettC5t4«510)« 
ftl]c&ii li^ drOKido 
AfClfO • 0H|-CO — > AfCll m Q—CQ 




In til© 9r«®«ttt woni i t hfts f^irtii«r %tmi found that 
tH« ta»ftiitttr»t«d ifliidA8«Xd8«8 ar» @^^ i^i«d la i^m^ higa yields 
liy eiiiply §XXmiim^ to etitfid at roon teeitermtttre a aiaetaro of 
flyoine «it$rt an iaidio acid 06t«r and an aldiHyda with 
or ^i^ottt a aolvt&t aad mmt without th# u^e of a oatalyst 
aiiido tho iacio roaotaata jsay tuooioelires aot a« oatalyst* 
ahjOWGJA^ R'Cli « C - CO 
\ *^ ^' ^  rooft tflttD^atttro I I 
S«« • 8« • fi»C^!0 > II WA 
2 II GgH. \^ 
CJIRO-C ® ^ I 
8 
n 
and fe!i« «»«« and id i^ l l e i l^ of t£i« rtti^tiofi mA& 1% a iraty 
of the u«# of tmti«%virj»l«d ialdaeolotioo AA iitt^cmoMik%«i In 
lh# tsmtfooftoo of aaino iM»lds« 
XI vmsf ^ foiatod Ottt that Itio ooadili^a of «a«o%oiio 
«pi%ti««i« aito dfmotle tMi otmp&j^ iiig to Iho »|]4 ooiiditioiM 
of ii^dasoloiM oiimtliooio* fho ri^^do of ioidftjiolonoa «ro 
fftvottf&blf ooi^afoiblo n i ^ t 090 of tho i^rroopoadiiig 
••liioloiioo no Indiootei iit IMi»Xo I * 
tm liildiitfolfmo o^tbosio IUIA gol onother adipaiilago 
oiror tho &£lao|Ofi# i^alheois in rapurd lo %ho fact tHal 
§C4HMiildosoloii«jB OiA %• o<mdcai8@i with a i^riot^ of 
IcotOfiiHi C3t7«3l9) irhllo ttio liippui^e acid aslaotono imtk t^ 
far ^o«i ooadfloaed 0BI7 «^i^ aoetono 0 5 t ) aad aotl^l e t ^ l 
Motoao (355) i a offi^afalivoi^r iov ji^i^do* 
tU9 ^loatiiTiitod lsi4tooloiiiN5 aro ooapaiativ^^ aoro 
otalgia i^ iB^onada %tma the Qoanm^aiim tmlmes%omm and 
tlioroforo %h9^ oaii l»o oi^otaHisod aad j^r i f iod lioire 
ooiiir«iii«fttlr» flio isddasiolonoo om he ke|>t %fithoiit 
doooo^i^ti^i lor a long foriod of time* 
Im the p$:emmBk% woi^ ^taaturatod iaidasoloa^ hairo 
^•on «iociiMaf^3^ r^luood oatalyticall^ to the oorroiif^adiflg 
Tf 
thmE t 
reported i » %h« Utiarature 
•imm mtimmmmmmmmt iii m ii i mmvmmm\m(imiimm0mmmmmmmmmmmimmmmmmmmimmmmmmmmmmmmmmmmmm»^^ 
•IIW»l[»IIIMIIIIMWWMI)lill(lgl^^ Wl llllilillllMlllllllllllllliiipalliWWWaw^lWWWWWWIIiaWWlWWII^^ 
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HgtJ^a w i«(atCO.) 
0a||GO0C2% I I I 
B»C • C— CO 
1 ! I 
a» 8^ m 
^c' "^z*/ 
I 
R" S^ itt 
I 
1 
fh^ sati ismt^ liaiiftsoloseis thue obtained hufd been 
SmoA %<» be uaelis^le aai tmaerge ftliGAliite hifdrQijrels reaAil|r« 
f9 
I I iioftt I 
s^  m mmon 
I 
tm aaturalQd InldMioloiids afford (X«acyl«aiiio ooida 
on fxi>l08ged h«aUiig %iiili l!l aodiia liydro:ti4# solution* 
tfl Mem 
E»€H-CO ' » • R*CiCOai 
I I I 
^^ m prolmigod hoating I^ IICOB 
I 
B 
If the fiaturatod laidASOloiios are mbjoot^ to 
l^airolyais vlth 4<¥ ^i l i i» l);rdroxl4a solution asdno aol&a 
are o^taln^* 
K»CH-CO ^ R*CMCOOI  
I I Itoat I 
%^ 2 
I 
fiio following ohart staaearisoa a l l tho reactions 
lavolirid in %h9 nqrathoaos of ^-aiftlao aolda and their 
4«nvatlire«* 
m 
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pfeleagoa I | 
4(¥ fiftCQH)^ 
Ittal 
! ( ^ 
^in IMI vm9A AS intezmeatntes la the sjmttiesis of amino 
Aeiia BoA their derivatives ftndt therefore^ i t provides ss 
«itirel|r aev netned fer titis pttr9<we vhieh im» eert«ia 
advantafss ever tue ftsiftetene aethod as iiidic»ted above 
aad appears to be l u l l of | ^ t« i t i a i to be deveiof ed iato 
a general aeti'^d for the eyntheaee of ea^ae acids* i t veald 
not be iitiiprisiiig i f f at ieaetf for the syat^ittas of 
81 
9t th« mam aoids thie new ttothod provim to be sore 
th& IsidASOlone «ra%li«sls alao coofaros favourably 
ifith the AsXaot^o ayathtals of amino aoids froa the point 
of vie» of tha amiila^ility of tha atartiag oateriala* 
0iyeine athrl aatar eani parhapsy ba as oomraoiently 
amiiftbla aa gl^oine itself fron aatbylaaeaaineaoatonitrila 
{%t%Q$}* Beaaimitrila tma beoiMaa airailabla in miffioi^t 
qaantitiea fros banasiio&iaaoniim ohlorid@ ti^ rough the 
Bantofl^ riMr ri^^tiim* The banaoaitrila oan bo oonvortod into 
bonsittidie aoid athyl astor in ala^st qtuiiititatiTa yiald 
and i t oan diraetly ba used for tha aynthaaaa of uaaattttatod 
iaida«ilonM« In tha <Hi8e of aslaotono fl^tbaaie glf^oina 
baa to ba oonvartad into bippurio aoid bafora i t oould ba 
iisad in tba roaoti<m* 
A® an axaiii»la ^jrntbaais of dl-fh^jrlalanina and ita 
dsriirativaa through iai^ Miaolonaa ia outlined b&low to shov 
tha ^ea«Mi of tbia satbod* 
khan bataaldehjTde vaa allowed to stmd vith a nixture 
of gljTOine atr^l aater and b«i»iaidie aoid ethyl eater in 
the presttooa of banaene at roea tfso^erature for 20 hours 
3^ hQi);yl<*4«b«ii&irlidc«a»$C4H)«»iaidaaolMiia ifaa obtained in 
76*5^ yield* the product was idmtifiad by deteioining 
oom^und lif th# ajilftet<m@ aetl-iod (a99f30a) ana %iy tsoi^ paring 
C | t ^ a a c — CO 
I 
c#%ai • e — CO — ^ egHfiCH « c—co 
^ 1 1 **^ ^ I I 
no m wdj, 
I I 
in the pres^QOd of «%i^l «««l«t«* the ftl)80f^tl<m of hjrdrogiii 
imimsalm |iroi»orMoii of t ^ r o f i n * fh« ^i9l4 of 2«f iion^X-
4*^«^jr '^*5<4^0'-'iai<INM»»ioiie «ia« B4m%$* situeturo of this 
ms^oimdl vfts oeta^iahod l»y fta naM^lgoits e^nitiiooio of iiio 
^os f^mafi usifig %hm aotiioi bir whieli Coti^orih «yai ioang (30S) 
m 
u m ^ ^ M. m 
li 
r«flii3^ag with )^ sedifMB li|r€i^sid« aolstlQai for t^ »iBat«8 
Mapl« ^mthfleised tiw mls^%9&9 »«^x{»a (554) ant W oon^aHat 











^l^^o^^sQsayl^ftim^hs^mtdjm *^ui stained la 63,&^ fi«M 
¥ . « the 2«^«ii^l*4«%«iisiirl.«*§<^)-»ii^^^iftXi<^3^ ^A8 r«fluz«S 
witii 1^ i^iiOB hyii^ 8&4@ solatioa for tvd tisiti^* Sh« 
p r ^ s ^ wa« &4aiit4fieft ^ ta ia i^ mlxoA smltim S»i^% villi * 
%% utm HI 
flt9 2*f^€S^l«4<-^<K^^iH&(4M)<»iaida80laiie ooal.4 also &d 
with abi»^ § aolfi»aiiar pfap^rti^ius «f a 40^ iMurliai l^rdf«xlA« 
8Qluti<»i ta^ 7»S b(Ri9tt* t&« yfawyiaUwing o B l a i ^ vac 
idettUliad 1^ de t^a ia i i^ %%e mismi^ s a l t i i ^ p^iiil wiin aa 
a»i ^aatie aasitXe mA ^ ma^^m tii» imtf& r«d st^teA ^ 
I 
% • iallmfiag ^lart auoaaris^ aXI tha raaetioaa 
m 













I - C O > CgHjCHgCHCOCm 
H!iCOCgR« 
2 
GgligCagCH^KHl • CgHgCOOa • SB-
ISA 




fluid ifiNhiet Froduot yieU R^. 
^ ^ H » C —eo t«.»6 ^ ^II«»C — CO 63^ m 
I I 
^ ^ H g g a - c o 64. 
! I 
s^  m 
I 
<^~^^KltgCMe^ll 4 # <^7r^il^llCQ0a 45.*^ 13® 
Kiaoe^, llliCOCgHg 
tmmmm» 
Ovsr«»U iri^4« fa&Md ^  beesttldeityd® us@d« 
m 
fwom lia»l« IX i% i s tttite <»l«ar that IHQ i«idasolott« 
ii^xilh«ie« of j|^ h«ii3rlftl4u^ a« and i t s 4«riimtlir»s* It ims ®9t 
th« i^ed mAmatm^ ^f t^« «IM« aiiA aioiplioltjr of ttio 
r«&oti^ aaA H y^rity aai ttt&Hlltar of the ial«modlato«« 
ltoro<BW9rf tho i^tlAXjftic rodtio^mi of mtoatufatoft li^dAsoloiio 
i^llmt^ 1^ tho hf^mXysls of t^o roduotl^ j^ roduot to 
dX<«t)i$Q|rlalAiiiao providos* porhi^ Of m, noro eo«»»»l<^l and 
liti^Jiar ftoo^o ft* eoopMr^ d to tDo aelaotono e^ntitoeio (19?) 
in wMoli a aljitufo of ^Afolodie aoid and r@il j^ophor#ai 
in fr<^ ®ao@ of ttootio aitliyftr&4& i s used Cor tlio rodtratiim 
and f^f&m%^6i.9 of %h9 aaaatimitod aa^^otono* 
l» ^ew of th^ aaooooalUl aii^ atii^ sis of pi^«n^iaiafiiiio 
1^ tiio isiidaaol.o»o »othod i t «aa oo&£>idarod woribvtoilo to 
oxtoiid tiiia e^ tlkod f^ ti^ o m^n%hmi& of otbor istiiMi acida 
and r^atod m^^mmAs and tili^rofore j^st^oatio oltidioa 
woro it»d@ytal£Oft «^th tbo foliawiiiil obj@otiTO«« 
In Im^t&ittmmit of t ^ isaidaaoloao y^nti^ OEla in €rd@r to 
mtk oat tho optiaua oonditioita for gottl&s ti^ o h9B% 
yield of ii&ida&olOii#a« 
i* EodaolioQ «f the osotr^^o do^io t>9fsd of tm imaatttratod 
laidaiK>Xoxio&# 
% iif4tt)lfBl& of aaturatod j^dasfolonoa to tho oorr«ipoiidii« 
m 
iu4# i t ^salbl® to »KSgiw% th&l ih« laliaseloaa sethod 
00014 IN> um9& am a a«w A@%i9<l i9t th« ayiitliwsis Qf ataif^ 
aoida moA thair 4ierliiatiiro8 and a^p^ira to bo lull of 
potintial to bo ddTOlopfld Into a em^reX metiiod for tho 
arathoai^ of aaiao aoida withy at leastf ae aiioh aoopa as 
%}m% of aalaet^M aetlioi* It lOf hd>^evert aocdaaai? tHat 
mem^f aoiro attiao aclda ahotild bo i^thoaisod hy thia »ot)MMI 
boforo i t ia oatabliahod and aoeoptod aa a goneral mothodt 
Thoroforot tho aain objoot of tho preset vork waa to vorM 
oat tho dotaila of ps^oodaroa aad oeopo of tho propoood 
iaidasoltoo i^mthooia of aaiao aoida* tho dotaila of vhioh 
aro tuk%^ dismiaaod ia tho folloviag pagos* Thoso pveoodttroa 
aaa ba iiaoi for the onRithoaoa of other aaiao oeida* 
D I S C O S a l O M 
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I BWrnmiQ OF OHS.lfUEAfID 2f4-01 SUBSmUfa 5C4H)-imM20I,0IB8 
If Slt4«"^fliitolililted gC4»)-*tti>t<tog^ loiieg are %o be used 
Ml ioteimidiaiee in %h9 B^a^h^siB of aaino aoide Ibea 
imoe^ft &f this »eti29d vmild depends u|»ea tbe esse with 
vhioh CKisatutat^ iaidazolonec oould be obtained in hi$^ 
yields* auhaaann and Ommingtmi^ s (298) beosastidine^preplelit 
mter method ims been used for the syntheeio of only S«sihenyl« 
4«»ben«ylid«i0-» (^4H)«»inidASi9lone» Srlwaaeyor'e (299-306) 
sAlaotone set^^ i s a very useftii setiiod for tm spitheses 
of iaidosolon^ |»it there woald be no advunts^e of the 
iaidas^ione synthesis of aaino aoids i f the iatidasolonee 
^ere to bs obtained from the aslaotones which thei&aelTes 
omi bo dir^tly oonvertM into a»ino acide* ^eie^ and 
EfMisio*B (3lOt3tt) benssaidine^lyojeai wthod requires 
glyoaii and benaantidine hydreoMloride whioh are not so 
readily available starting aatorlals* ftoreoveri this proeess 
involves two steps and the yields are not very good* For 
exas^lei the yields of ^p';enyl-4-beiisylidmt*$(4H)*iaidaselms 
was only 49»29t »nd that of 3«^henyl-4-ani3ylidene«>3(4H)« 
imidasoione was mily 20.S^* Finger's (3t4-316) iaidio aoid 
ester « glyoine ester aethod does not give satisfaotorr 
fo 
im&tmHe m& ! • obtaiii«d 1» irerr o^v 3rieX4« 2/^ ur*s (317'»?19) 
aelliod i s an lapro^eaonl of lingw* s aethod vhit^ 400s not 
r«quir» ifl9Xati^t of ih« iiit«ni«dial«* Xt)«^  hav« iifi«<l 
Ibis adtt^a for ih% prep&3t&%imi of a laxgo ma^er of 
ooadansatiott prodtaols of Icetonee* ilovovoTf i t i s otily in 
throo Ofto^ %b« yields irnvQ hmm. repor%9& and ih<^o jrieldo 
ar« lov* l^ofdfofOf no idea oan ^o lomod about tho 
0<2OOO89 Of %he proeesa m& a propasativo mot^ iod givio^ hig^ 
3rield8» llorcoir@r| thcgr did siot tts@ aldob^aoe ia taeir 
oondttutatioi} r^iclion* 
ftmi &he &t»ove disoueolon i t would a|>pear timt Iho 
arailabls oothods for tho synthosos of tmoaturatod 
imidazolonee are far from eatlBfactory as proparaUvo 
sothoda and i f imidasolofios ore to bo used as intormodiates 
ia tho s^thoois of aaii^ aoidsy i!^ rov@3@Rt of tl^ o atraiXabit 
sethoda or d^irolopa^i of a nm mothod to got high yioXda 
of iaidaaolonoa i s very nocoasary* In view of those 
o<maidoratioiis flng<»r*8 mot hod a@ isodifie4 by hehr and 
eoworleera 017«^319) ^Moti invoXiro@ hating of a mixturo of 
a kotonOf an iaidio aoid iHitor and giyclao ester %^as oact^ dad 
to tho usie of aid^h/doa and iiit«AsiveXy studlod to got h i ^ 
yieid®« A aodifioatioa of this sothod ^as also dovelopod 
izi tiihioli the oarbonyl oi^ E^ o^uod eould bo eoad^^od »ith tho 
91 
hrdrf>#ileri4es &t iml&ie acl4 m%m and glycine estor in 
lh« pre«^a« of sddiua l»ieartioiifkt«* 
Clt^ eO0C*3- • E'CIIO ^ >^ B»CH w C —CO 
1 * * ^ V O O M I I 
* II 
I 
^ ' mmmSSmmBmimm 
k mm^mt &t m^*tim<mtn v«r« ^^ried out to tioA ou% 
tiio oi^ liOMi ^Baitions for tho ^s^tnoalioa of lO d^ehydos 
vith m ttlxturo of •& iaaiiiio aei^ «ol@r ani gl^oiao osier 
tt&A 4t VMi obsorvoA that th« a34@liyd<Mi eon& s^so wery 
flBOotlilf^ m% t^o fOCMi iwporatttro* Hoiroirort tho kotonos 
¥W9 ootii«B»od m% tiighor toi^oraturos aoeor^ing to l»ehr 
mA eoworicoro (517)* t9kl9 IXX givoo an aoooust of tho 
tt»«aturaloa ialiaaoioiioo proparod ia ooiifiootlim with tho 
fri^oiil voi^* 
,^oif^^.i tho isl4aftOlono@ woro pr^^rod b|r alXowiiig 
to ot Bd a aixttiro of « i aldoliirdOf an ii^ Ldio aeld osier aai 
91 
um»M III 
mx^m^l em^?mmQ.9 with a nlxtvurft or slyolne ester ana 
iBidie aoid <Hiter« 
«aMiiHa«Mlii«l«aiilMiriii«Mla«at^^ 
Wm9 s t r ae luml foxmila yield 





2-Ph«i^l-4-'«nii^ll4«a»* CH^O^ >0HaG—CO 85.2^ 
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iM ;iii;ffrr!iii'ni'iiiMi'-ir:'i:'.'"iiii'i.ii' •iifiiii'iiim 
gl^ein« mtme Imkm in the raUo of tt1»15ft«2 in the 
pres^fiee of ^eos^e at roos tee^erature for 20-24 iioura in 
a tightly stofp^ed Btlmm^er flsaStm The aizture warn 
eoG&Qimmkl^ simJtm t i l l the iaidasolone h9^m to eti^anite 
in 0*5«4 fc^yurs* Xa aoet ^60 the aixture t#as eosi^letely 
•olidifidd into iin yellow nam of j^roduot* 7he yellow 
2rpi3ei^l<*4'«ar3rlidene»§(4H)«iai4asoloBe8 beo i^ae elightly 
red oolcmred W the end of the r e a e t i ^ and the red colour 
l»eeame aore intenae wh«i the flaek vas openedf dus to the 
at280fl^ h@rio oodldatioa of the uareaotil 2«|?he&jrl«$(4l!}« 
95 
imUm&Ql&ne to glymmXixtm red* th9 produel vaa h«a|ed villi 
alooholf iil%&T»eL hot ana vaah«d thorouglOjr with aXeohol* 
fh0 coi^ensatios of bsxusaldeDj^ e was partioularXy 
8ti»lled nMer different oimditioiis ia erder to find out 
the eptiB»M c^nditiosa for the re&otion axid the in^^rtcdst 
ol^sormtions were reootded* Instead of beneenot toluene 
or xrlene eoold also be used as solvent without ftny 
diff^enoe in jrie^d* Bren vhea m solvent was used the 
^e id itfas praotioalXy the @ame but with the disadvantage 
ttmt th« product obtained was a hard solid laass whioh was 
difficult to roi^ve froia the flask* The r^otion oould 
also be carried out W heating the aixture of the reaotants 
for 30® hour on a vat or bath at TO* but the ^e ld was about 
3^ less* When a l l the thres reaotants were used in equiitolo* 
eular pra^rtions the jield was only §6»$|S as co^ared to 
76*5% when beesaldehrd&f b^eiaidie aoid ester and glycine 
ester were used in the ratio of 1t1*t3i1t17» 
Howevery for the omidensation of Ketone i t was found 
that the procedure reoowimded by ^ehr and coworicers (3t7) 
was <aulte satisfaotozy* In the present work eicetone and 
methyl ethyl ketone were condensed* wh^ n a miaeture of 
e«|uiaolecular aaounts of bensiaidio acid ester and glycine 
estisr was refluxed with a very large excess of aoetone for 
7*5 hoursf 64*2;i yield of ^phenyl<«4-'isopropylid©ne-^(4H)-
imiim9lQm» vftft ol>talti9a« Xn the oase of aetbyl ethyl 
leetone A isixturd of oqiitaeleoular preportionB of ^isisialdie 
aolS o s t^ and glyoino ^ter and a U l l l a exoeas of tha 
iKoiana was refluxad la b^naose for 5 hoora* wh«i a -^pheoyl* 
4<*aeo«%«it]rli4oiia«»S»(4H>«i«i<laaolo»a waa oblainad ia 49*7^ 
yield* 
5iiioe the ttttaatoxutad ialdaaolottea ara reailily fomad 
an n^ely allowing a aii&ture of an aldahydet an laidio aoid 
aater eM glyeina aaior lo atmsA at ro<»s taotparatura i t vaa 
ooaaid^rad wortlmiiila to axaaaiaa tha poaaibility of tha 
raaotion to be earriad out by ualng the hyaroohloridas of 
the iiBidio acid aa t^ ar^ glyoina aster in the x^ reaenoe of 
a weak al^cali aueh aa aodiua bl<mn»«aate ao that the inddia 
aoid aster and glycine ^ter are llbearated during the 
reaotion* Suoti a procedure would avoid the pre-^onvaraifm 
of tha laidie aoid eater hydrochloride and glyoizt© eater 
hydroohloride into the free eatera and thus i t would 
^Uaplify the prooadure @M alae avoid tha loaa of eatere 
during their iaolation* fh^reforei after aever^l ai^eriaeiita 
a geaeral prooadure waa worked out whi^ proved to be qpaita 
aatlsfaetory and alao gave very good yields which were 
oOG^ i^^ urable to thaae obtained by the direct o^mdenaation of 
97 
thd es ters aoeerSing to tiie prevlousljr aeationed aetiiod X* 
fiOiIe IV giirss an a6o<iuiit of the laidasolonee pr^ared by* 
tit is notliod* 
llaaaluratod iiid^dftS0i<»i»8 obtalaod h^ the o^mdonsatloii of 
mirOBiatlo i b l 4 ^ 4 o « viHi a aiJEturo of glyolae i»t€r a i^ 
b o s s i a i ^ o so ld oster bsrdroohlorldos In the pro8<moo of 
eodltitt Meafl»^Uhto 




8-Hi^i-4-<p-h^roxy^ H0< \<JH«C—SO 5 t . » 
iiBidasoXone* N mi 
0^5 
5<4H)-lmi4aaoloiMi CII^ CH^  ^itaQ — GO 79t5Sl 
I I 
H^  Hfi 
i&iidajsoloilo* n Mii 
m 
aix^r« df im ia.d#i|r4@» «ei lAldio acid m%^ h^Arm3kl&ti4i$$ 
9M fljcla© ester hydro<*ilorid« %Bkm in t^ © ratio of 1»1fti 
1»$ vith 1 ^ mmmm of ao&it;^  l»iei^rbomt« In the pr«Q<»ie# 
df «^i»«8Hi for 1 iimt In a wat«r toalh »% 7Q«>7a** tbe aolii 
r«iidt£ml@ vtrt (|mlol£l.r alxfid la & i»>rtar and l a a i d i a t ^ 
tJtmmie^wtA. into « l«mg«(»^k«df imaid«^%l^i«d ftrnk* fht 
^flidi^l oi^i;^ui^ cof^  tli« «dXy^| vert / ^ ^ «d4^ and tH« 
siistur# was iiafalad m% 70*72^ viitli ahaltilag i s a pr<Miflaled 
nator l^ sit) U l i %tio ImliiuiolOBa «^@ati to s^arate la §»10 
alnuta»» Th@ flaak iras %hm k^l v^rtlaailjr olaa^ed la lti# 
natdip ^alii at tliat ta^ratura» mmi a solid i»ik^ i of r^ipv 
prediiot %^ e obtalaotl. tm pt^sm% h^Qsm% alighti^ rod 
oolourod hf %he mA of %m r^Mitloa and tho rod ^lour 
l»o<^ ai« iattaso on rosK i^rlf^  tho Utak from iho « a l ^ l»ath 
^ o to IDo {^ddatioa of imroaolod a»9hoi^l«^(4ii)*ialdasoioaa 
to gkymmXitm rod* fho solid aass of iaidUuiolOiM obtaiasd 
was iioalod ^l i i aioonoiy tlltorod hot mA vashod ommpail 
Uamm wim aloolioi aad iiator* 
k iKta&or of tts^oiHaoiits i^ ore e i^rriod oat with ^0fiea3^ 
doh^ d® to fiad out tho Oftiaiw eoaditioos for tho roaotl«m« 
^oa mix tho tlwoe roaotaats vm® used in oq^ iOj^ icur anounts 
^ioid of tho pw^sm% mm may tl*3^ as oosq^ arod to 70*3^ 
;fieid ol»tmiasd oa tsltiag l^oasaids^de* liwaaiaddio sold 
o s t ^ iiydroobiorido aad gl^oiae m%^T D|fdroGliiorid# ia t&o 
m 
raUo Of 1t1«12it*§* 1% vaB fouM that %h% opera t ic 
@uch ad the ffllxlag of the solid r@aota.ntSf transf erriafi 
the aiseture into the f l a ^ t adding the oar1»OByl eo&^ouiid 
and solvttit and heating the mixture in a pre-4ieated water 
l»ath eh#al4 t»e %uickXy done in order to obtain opt^ua 
yield* 1% vae aliKi noted t ^ t tue aixture should bo i^tmk^ 
oonstantly t i l l the product s tar t s s^s^r^tingt otherwise 
the yield i s l0¥« 
ainoe the iiaidio aoid eaters are Imovn to react readily 
i^ith anKinia and aaines to form aaidinee i t i s asaimed that 
this vmQtimi i@ initiated by the oond^ssisation of the iaidio 
aoid eetar v^ith the aoiao group of the glycine e@t'-'r to 
fona the amidine vhi(^ readily undergoes cyolisation to 
fora the five aeiahered ring atruoture of 2«»suh8tituted 
§ (4H )«ii3idazolone« 
CHgOOOCi^ g > CHgCOOC^ g >- dig—CO 
Hii« + m mi m H^ m 
^ II V ^ c ^ 
C2II5O-C I I 
She §(4H)*iaidas5Olonespo8o0gc a highly reaotive aethylene 
^roup whioh ie doubly activated by the oarbonyl group and 
the carbons-nitrogen unsaturated double bond flankii^ the 
%m 
gfoi^ M th« lrtli«sw>3.oiig i s 80 fil#iX^ r9aeliir« timt i t 
WBi^m^»Q& Qsm&m^^lim vlUt mJt^/omt eos^iaaSs vmMXy 
«vtB al 79im %mi^TatuT0 tel^iout SI oataX^t 8is»e the haMm 
1 1 ^ I I I 
I I 
E n 
IMa sd^asimo of tli« wm^Hmm i s eonfiia^d by th« 
£&&% timt in t!i# Qoriier m&tmtk of s^tli^ids Fii^i^ (314«MS) 
ard E^@r (316) have a^ ©d preapit'ti^sQi :&«®^stltutM 
5(4U>«ii^l^^Sdldii« f^ tlid {^Qd^i^tioQ vith sOdel^es* 
^«a l^lS@ti&i-^ C4B>«4ai^ tso]U3iiie tsr the ooad^^^iatifm of qr^9» 
hiSBya i^e v i^tn prefoxmeg 0«t»eB£3ri**§<4ll>*i@idBsol<m«* 
S— '"' C —fi 
'^  ""^  heat / \ 
^\-Q' 1^ 1 ^c-c I I 
€* 6 
I I 
^r^Hr«rt t ^ e^itoaati im of eaz^a jrl poa^mmA 
osDnot 1^ «39^»t€d either kith the mi^t^i^e ^xe^w of 
%m 
fljreia* m%®r m with t tel of me iat«fnoaial# 9pm. ohals 
aai4ii%# imA tltflt^ ftfdr« i t mn %e tmmm($A limt i^nitiuMkli^ 
9t %h9 ms^^n^^ ma^vmi m^im» miX^ «f%«r lh« foxsi^ tiQa 9i 
%m iw«ab9Utttt«l f (411 )*iiit^wiltftg «^i#i p^m^mmm a ir^ rsr 
y«Mttiv» flM%li^l«&« mnm* ^^<s i s alsd d^fir!3«4 iky %b« 
v«ry nig^ r^ietiiriiir df lii« mmi^atitttlQ^ ^•^ffiaari«§(4fi)« 
i«iitf>ir#l#ii» iMi^ ifiMNMPsoM n^oataaemi* «xi4iikii«Ei ^^ %h» 
softt ^ SmtmiA in AH lUMilOiea* amm^ tat iaAi^* 
e»§-@o ——> m-QQ cas-eo^co-ta:§—CO 
I * I exTf «e 1 I • I * I I I I I 
i . , »M n^ m $^ m m n H m 
Ci) ^ifei^a^l ,,fiitlMafllt* ^^^ aid«MliNi and Htlotios owi 
M vm^ iA th« i^alhttiid df i»i^liifat«4 i»l4aft»ioat8 
wi^ioiit tut 98« %t mm mi,%®^^%* kV3gm%i9 mm if«li as 
ftUj^mtio aidi^ias #o»d«ii»« al imm t«ap«ihii%itta ^ eiva 
wastf 0^^ y%tMm af ial4a«9i08«a« ttm ald^ipdc© uaod In 
t^a a i^iadaaU^Na v^ra l^ aiasaliahyftat 9»i^faiqr^i»aal4ahjr#ai 
afiiaald<flif4at f^iffftixmi4alsy4a^ia^i|jrx»lid^r^a as4 aoaftiO.* 
d#iir4@t iiad tha mtaaaa uaaA ia %ha praaaat wark nara 
aaalaa® aiid sattsifl. t^^% lEal^ aa« th% arialda %mt& wi^ 
1 ^ 
toi«i ^«iiial4iti^«v 1^« 4iffirwo« in this aetlirity of l^t 
with rttii>«^ to tli« ri#lAi} df t!i« «8iftitti]^t«6 lttld«»ol^M 
All Vam &m&m9A%imk ttodttttts df ftfdsatie «li#r^d«» 
«<^« f»iiK^ to 1^« 4uit« stable* Om^ two tf4«^8til^stitat«S 
I M A M ^ I O I M luai ^h«Byl*4««tii|riid«&«^<48><<^al#aitolcsi« wm% 
prfipur«d If^  tli« #«nl^«itidii of <ai]Mmtio al43tird«t* 
3<^^fl^l*'4«lil^t?lid«Bi«»&(4tt)*&ttldwioleR9 vtm tuite stoHo 
tf^lo 2i«fii«Bfl«^«*ot}ir^i^^KM«i9(^)«ial4«ft<il«ii« im» tmm& to 
^0 u«6t@M«# tm M9i9mm CN^MlesiMiti^  proiii^ts ww9 
<**) mm mki n%mi* ^a *^*® i»r«o«at wofH <^y Imi ia i i lo 
acid io t^f ^«»ylftOifti«l4ie <iei& i«eter afiA »e«tiKl4io aoiA 
••tear if«rd iiooi • • %fi^%im^ mms^lmi of ftfoaAtief ai^ldU-
l ^ t i e •»& mliii^tle ial i io ael4 «it^r«« St M M ibsorrcd 
that feflaHMdlo i^id oet^r eav® lli« eosiiKsatiai pitiduets 
l» tts^b ^ ^ • r iri^4s %twm piim^lma%iMiH^ aoid est@r BSOA 
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umM V 
AellYitr 0^ varldiis eeaHnmyl iioiM^tiiii« in %h& 
viA, rboi^l ooH^ittids 
MMWrMnMIMIMWlM 
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Mtm% of «i^U%it«it» in a-*fe«lHim in 
%h9 tawimtimi of tmi^lufattd Ud,^»mlQnm 
G9Xlim$% 0Q@^QW^ 
fidXd of imaaluimt«4 isMtaseloii* 
mmmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmtmmmmmmmmmmmmmmmmmmmm 
2*Bt«iiyl S!^MmM9% 2««elliyl 
mmtm®W^* 76»5lS 46«4^ %4*n 
kttimiXA^i^* Q%*^ 48«7^ §7«:^ 
«ww»»«<»ii»»«»wiwi««»«wr>i*rtlw^ iiiiiiiiiiuiiii«wii]|»iiiiim.iiiii»i.i ri I mil l a w lu iii <ii«iiiiiiiii»iriiiiiiw>i»itMi«>i>wi>»>iiiiw»WWWM^ 
ttlxliir« of iitiidie ft<»id iwter aM glyoliio ooti^ r pioeoods toi l* 
moothli- mm, %& %m t^mae of A aoiv«it at rooa l«ai>«)r«tar« 
fltring liigli irialtSo Iml llie i^ rodttot i s obt&ifiod 9m a hard coUA 
aase irlii#i i s iiffloiilt to r««ov« ffoa the flai^* fniureforai 
tiie use of 80lv«&l i s a^vanlofOOao* BoBaooo vao fooad to ^ 
IHO ao@% Kiilalilo oolv«Eil althougl) tolaeiie and i^ rlono ean aloo 
b« ttooi itfilh oqml aAvantaiO* HOwo74»^ # i» %hQ c»md«iuiali^ 
of liaiMald i^srde wilii pnii^laoetiaidie estor no fro^xol «as 
o^taiasS Mhm> hmmimm waa aaod as so3lir«sit Imt tiiie roaolioa 
ooui4 ^0 oaxviia onl oaiiafaoiorlly uoiog polroleua other 
(&«^ « 40«€0«) ae ooliTMl* 
fof tha ooAdisii^tioit of aoti^l otl^l leotoao bosaeao wao 
aood as «»ilir^t tihilo ia tho oaso of ao«t<mo a largo exoom 
of i t was taleoa to aonro also tlio fatpooo of tho soiTeat* 
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lis HTmmmAnQM ot mmmuAtm ZM^-MMmnmrm 
Itk %$Zt Qtmmhm: aa^ GuXlias (334) roduood ynsaturatsA 
2f4'^sii^sti&ut®d §(4H)«4alda20l<m88 eatolirtio^Xly as v@lX 
as ^illi soditm mtkl^m in aee^lo moiA m^ obtaioed 294-4i«-
sii^tit»te& ^isiaasoXidanee as a restai &t %h% salarali^ift 
of ttoti^ t tito eM»«^Xio «aa the riag double bonds* WIIUMM 
and oovorkore 0 2 | ) ^iMdned 3ff' yieid of 3«fh«a|rX-4«^«»(|rl* 
5**|jaidBS0lid<mt hf as is^ sOTommt of 6fttafli^ @r*6 nodliai 
In t9§5 i^^m (306) aolootiiroljr rodaood tho «e»o?oXiii 
doiil»l« bmnSi of 2<^h«i^l-«M)aiiS3rild«fio^(48)*i»l^i£oXo»o ^ 
i^drog^Mitloii asiag palljidiisft osildo oatftX^et in %h9 prosonoo 
of alc i^ioX and obtainod 2^Hoa^l«4«^«iia3rl«§(4H)*i»idaaoX^Oi 
aelliag at I6f*l@7^ (rapid hoaling) ^ t t}0 did m% report 
the jrield* m Ime ali^ iMit pr@amted aagr oheodoal evidiiiQO 
ia ettj^ j^ rt of tlio redttoti<m of the aicooyoXie double bond 
aa a^^nat the ring doable ^n&it Vhmk E|a^*e ^drog«Ba« 
tioa Mrm r^eated ia o^iaeotioa wl%h the preBm,% ^ork 
oalr ^0^ / ield of 2*i^ he»rl*4«b«a%jl«3(4M)«i!iiidaaoloae, 
aeltiag at 1$7«»l^* (rapid h&3btiAg)t was obtaiaM* The 
fr^dttot %Hui aliMi foiifid to be tmetable ia aleoiiol* the onif 
otiior mtoraied Si4«4laalNitiitited §(4H)«4iB^daaaloiie 
|iri|Mr«d br redaotioa i s ;l*(IM^drosfi>h«ayl)*4«'bei»(yl-
106 
§(4^ i)*i]d^ NuBOl@a« (526>* fht yi@X4 vtia mt reported ia 
IMS m^@ mim» 
for ft j»ieed»»l^ il^ %h«&l8 of aaind ftelde tr^ rough 
isiia8dl9it«a r« l^a#ti<m of %h0 looo^oiie aoul^ Ie haM of 
tfoft »iiii^lufml«d iai&iaioloiioe in Mgh yields i s a ofaoicd 
#% «^ fteo rodttOlloa s i^di@« «dr# oairrlo^ out ueiag a 
mjs^ r of ro^ueing air^ i^ to* OWriovmlsr* roauetion with » 
aizturo of iiirdroiodio aciS and rod pms^fmr^B^ ifhioh liaa 
t^ ooa ir^^ miecesafttily usM in tli® r«d^tic»» aaft olamXlMBio* 
ims hj^ drolsTisle of aslAOtones (137t15B) into a^no ooldSf 
drev tlit fir^t ftt&enUoB* A elxturo of l^dreiodio aold 
a ^ rod phoap^rOus yso uood 1» tho prooetieo of glaelal 
aoetio oeid as woll ais aoetio asii^dridr for the ro^ iu»%ioii 
and hirdrolyale of th« laidasoloaea lo oiaiiio acldo ^% Iho 
attoi^tfi aot yliii fifttluroo* XhoroforOf oataXyUo roduoli^ 
wan stiidlod oolfi^ j^latlntai o i^dOt jpalSaditie oa ^larool^ 
faliadioa mn l»aritsa e^lpnaie and pi^ladiua ea strootiua 
«»Lfl)OiMi%o la the proeeooo of eth^l alooholf aeotio aeid 
Mid ^riyl aoetato as solvaoto* Aft«r a aiffife^ ^ of mq^wi* 
a«^tsit %ras found that pialinua oxide aixd palladittt <m 
^tnmtiis oaf^ Oftate in etli^l ao<it&to provided tho boot 
'titieue for ttio roduetion of the escooyclio doa&io bond 









E»C « 0— CO 2 
i- i. L *^s^^ V 
I 
E 
i^lMiditn da sironlitw oax i^iftt@ <^talrs| ti^ s^ pr^tartd 
1^ trea^tlsg a siisp«B«l9» of %) g• of strontiitm oarbonate 
ia watar at TO® nitn a solutios df 1 g« of pftllailiiia 
«h3.9ari4t in dilttto f^roohlorlo aoid* 
im« i»tiMtiif»tfi«l ia44ftsolda«s arof giaenairt only 
alighllif eeliibl® in elltyl. adotate in ediS* fhertforei 
li3Nli^«Bali9a was oarrlad out ea a fluspcsasida of the 
itti^uioloaa ia eltnyl/keelate at ro^ K t«ap@rature md under 
al^i^^ti-ie prosaire ueiag aeoioiilero i^dfog^mticm i^pafataat 
Ae Ilie ^4rtig«»aUon pi«o««d«d th« una%ttifmtdd iiiidiasoloaa 
¥mi% iaio aalutl^i» fh% aaturat#d istlltejsoloaos iiro aXso« 
gmtmmXlf§ insoluble in oth^l aeolato thor&foro ih« roduolim 
proSaol 84^ para%«A ao tiit t^drog^atloa pro@r«ssod* whaa 
th« atibat^aoa absorbed otie i»>leoiilar proportion of hydrogen 
the abi^i^tioa of hydrogea mm f r a o t i ^ l y or eOQ|»letely 
o@aaed* th^ tioe reauired for the hydrogeaation r&i^ ed 
froM 3& oia^itea to 3 l^oure* &fter filtermtloa ttie prodiiot 
ia the filterate was isolated by evaporating av^ the ethyl 
%m 
%h^ r^ldt£« was •^avftloa fv<wi th« ealaljrel by 4iS8eXvi8g 
««a^ra%i^ maasf hmmmiii from th« flltcmito unAer r«iude<l 
tjr©8©ui*# !» ooH* tmhl% fix giviNB an ftoodimt af ll)« 
i^ turmt@S imldASOlontts freparod )3^ this lioiliod aXong vllh 
Hi.tlf£Uia 03ddid cat»ly©l ¥mm prspar^^ aeowding to tha 
s^thoS 0f Ad»a8« ,% sasp<»isl<m ot tha imeato^atdd lialdaaalafta 
In ath^l ao@tala iiaa hydrogoaatsa ^th ^ l^atimai aaeida in a 
s»i«4il67(i hydraf anatiaa apparatus at re^i t6i|paratar« and 
tisider a^9as|iherio pr€8«»re« Onl^  2«ph^ r^ l«>4<»t»at»S3ritdc»a* 
5(4H)*4iiida»6loii0 asd 2-^hs«jl--1-(3^hjart»^'b-eaa^lld«ia)-
§(4H)»lmi^ ^u&aiaii« ware Hidrag^iated bjr thia e^tiiad. Aa ti^ a 
f^6-r6gmmtiQn praoaedod tha yallaw u!iflaturitt«d iisidaaolfma 
%f^ t iato soltitlon m& the pal a yellow aatus^tod iai^^aal^a 
alstost 001^1 eleX^ a^ S>ari%tod* ?h@ a^aaiptian of h^ d^rt^ aa 
%^aa ^mctlcalif eaasad whin the miibatunoo ab@of|>#d ana 
aolfioular proportion ot n^drog®i# The time tafean for tha 
a^ro^matioa feme 1«5-2#5 hours* Aftar filtoration, 2^hm^lm 
n-!30mifl«$(4f{)«4nldaaolORa waa isolated fraa tiio raeidua ^ 
diaaoliing in an aaeoaaa of l»ansana ^ gontla haating and 
filtering into a filt^ratiim flaak oontaining i^atrolote atttwr 
%m 
tkML'E ni 
u&iag p«lli4itm ^fi alrontliai (^ur^on&l* catalyst 
tmmmmmmmmmmmmmmmmKmmmmmmmmmmmmttiitmamm 







f - .gh iH iy l -4^s©-^ty l - CH-GH^CHCli— CO 7! t ^ 
8-a s m 
3 \ , 
HH 
S-Hi«l33rl*4*ie<^t©P3ri- CM«GH-C!!-C0 74.! 
§(48)*ll^iftlM>i»B« I I I 
^6% 
no 
fABUE VII (eoaliaiiid) 
mmmmmmmmmim mmmmmmmMmmmimmimmmmmmmim n 
yie3.d 
5C 4H )«4«illasolo£ie CH, 
<C~^^^n-CQ 3%m 
I 
f^—% ^ a ^ i i - o u 
Cil^gllg 
54«^ 
p]rdAuo% prosmtt in the fiXt@mie M9» isol^t^d bi* @\m>pomt* 
a c t i n g mt 246° %tas obt^ned* Taiu product vaa also 9l>taift«A 
t i t 
9te^aii«d ^ 9%h9t tt«tb#i»f was @ii^ «^oied %9 redfT®t«lli0ft» 
and th« irii4%« pf^tifit sfilliDg at 246o gaira the mm9 2^hm;f%^ 
4''^tmmgl'»^Hai4m»li^m» a«Xtiiig at 14§* oa rd t^uotioo liit^ 
addi«B mm\&m moA a«e%i« aeia* fti^rtf^rat th« white preiueti 
tt*Pk 2460 ffl«^ ^ « eeaial.i@red to ^« a rearrao£<R3eiit freftiiet 
#r a«$Deiirl«»4«'^ 4»«i^ X«§(4llK&ii4a3ii»loiie aelti»g at 168«16f«»« 
^ e atfuetitre «f the fi^iiiot aeltiag at I63«16t^ ebtalnes 
mi i^di^eiiatl^ itaiiig H^l aoetate a« aelireiit waa eonflfmeft 
W t^>a lanaiaii^tta i^athttils ite^m phm$X9:iMoin& et%l M t ^ 
and l»i»iailttl^d a0i4 ethfl «iter* These reaotiowi lure mitliaeA 
en the fellowiiig page* 
HatianBi oadAe as4 p i l la i tm en atr^ititn ea7lK>sate 
ver* immA te 1^ Yersr ^ffeetiire eal^rsta fivlng io«37^ 
rielSe wiiflu e t ^ l aoetate was need aa solTe»t« fii« l^ Ntf9<» 
feaaticme IH»NI i^t etieeeiMfbl wiieii fallaiitni #xli©f pallaSiiai 
9& earl^a and pulladiaa «EI iMyriiM aitlt^te tr^re used la 
the eaae ef ^teefi(|fl«-4«%ei»rliieiia«^(4K>«i«idaael.ese in ^ e 
Wt^tmm% of etl^l aeetaie aa aelireiit* 
Ifi faaei^ laldaaelimea witli aid^atituted beaar^ -ideiie 
sro^pa at 4«ipesitiefi teeli aore tine for ^dregeaati^fi tiiaa 
the eerreapdfiAiiig iaidaaelosea with tmantestituted ^enasrlidoM 
gfoti^ « .^#^af ^ai^toaei^iea witb allQr2.i4«ie grouipa at 
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c ^ 0^ 1 • <s—eo 
n m 
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4 - ^ s i l i ^ wert Mli9g«!iAloS sore rwidilir ^ma Itooee willt 
b«ii83rU4<^ ®rmifs in 4-*|^ ai%ioti« Ull«iluiml«d luiaiasol^nts 
with liiUKyi fxe«|^  ik% a«t0«iU(m it«r0 sdr* rtAdil^ l^fQSi»i(%«i 
tiiam lii^e wilh pi3«f^ X @rottj? a% Hii* p^^itmum XI «a^ Aioe 
^« BMttilidiiad in this edaa^lioii thai h|rdr«(geiiaiii»i of S*^«irl" 
4«(9*^dr9xrti«ai<fii4as«i)<*§(4il)«*iiii4«iOio»« IMM B»I ri^teauet* 
n^»« 
115 
2*aitiiyX«4««b«i»yl«§(4H)<»l8iidaaolotie8 are pals yoXIow 
^mpotmSm vhll« tli« oth«r saturated Imldasolonea are vhile 
la odlour* Coe^ MU'edi to tlie odrrespondijig imsaturated 
2»4««di«i1»8Utate4 5(4a)*ialdaBOloiiea the eaturated imldaseloa^i 
are less stable* Hevever« the saturated iaidaaslones with 
fhesyi grouip at 2«^8lti(»i esda l»e kept at rooa taaperatare 
for a fev weeks wlttieut d^oopesitloii* The saturated 
inidasoloiiee ooiitaiiiliig ^ensyl radioal in apposition start 
d®oo^p«fiiiig vitliia one or two da^s* In general these 
o(»ipouAds are soluble in ooaoon organic solventsi acids 
and alkalies* The solutions of saturated iaidasolones in 
or^^Aio solir^at espeoiallF in hydroatylio solvents are 
laistable* Therefore the isolations were carried out in 
GOld under reduced pressurst and recr^stallisations were 
done by dissolvine in eioess of b^isene by gentle heating 
and filtering the solution into petroleua etborf when the 
satui^ted iaidasQlones were isitiodiately preoipitated* 
114 
§( 4ii MMXB4S0LOH IS 
In lh« 9Sila&%mk& «smlhdsia of maino acias (1?7f1^) 
r«(Su@ti9xi ana h^droXarsis <if the aslaetones into tho oorrft»«^  
poMiog $mkti& aoids or aoyJLaalno acias tiro oarri^ out 
8iia>lta«0Qu83.yt ttsing iiytrolodio acid and rod phoepi^r^us 
in the pw&&em& of oithor aeoUo tmh^ri^^ or aoollo aold* 
Hovovi^ f in the ease of IMdasioXonos roduotion and slstaX* 
tanaous l^dreXyaia waa aot saooaaefUX* Bit the eataXytio 
raduotl^ti of imaaturatad ImldasoXonee to tho saturated 
ialdaaoXoaoe i^ uXd bo otorriod out omi?0BiiatXy* fhareforo» 
for tho i^atbeaio of aisiao aisids waA th«dr darXvatives 
hydfoXi^ ais of tha eatorated iaidiusoXoiiea vao aa aaaaatXaX 
8t<9|>* 
Xn 1948 Oomforth and Huang (^5) bydroXyaed 2««ph»)yX« 
4««atb3rX«^ 5C4H)«>i»ldaaoXoiia with pboiQ^ hoario aoid aa ifoXX aa 
20^ &>Aivm bydro^ida aoXutitm and dotact^ tho prasonee of 
aXanina in tha r^ioti^n ttlxtura by tha uliOiydrln taat* 
fhia ia tha onXy inetanea of tha IiydroXyaia of a imtuxated 
tf^'^diaubatittttad §(4H)<»iaidaaoXona reported in the Xit^ratura* 
The al»9va o^aiditiona of hydroXyaia are far froet i»ttia» 
tmtory t^ r a preparative aethod and therefore ayatioatie 
atudiaa for UA iiydroXyeia of tha isidaaoXoaa ring were 
i^lertaken ao tha\ the iaidasoXonee oouXd be hydroXyaed to 
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Ihe QOrrQ&pGn&ing aojfl aiaino acid amidesf aoylaaino acida ^ 
aM amitm acl4« imder suital^ Xd oi»fidiUoiis when satiafaotoz^ 










fhera was faoila h^drol^sis of tha aatuxatfk 2i4'^l«» 
aubstittited &(4H)-liBi4a2aloziea whan haatad with i% aodiua 
liydraxlda aalutloii* Xha saturatad iaidaaolorie raadily 
diaaolvad whan haatad with 1^ sodium hydro^dde aolutioa ta 
fozm a pala yallaw aoXutlan aod within a faw taimitaa af 
rafluxing thara was a^E^ration of ac l^azaina acid aside* 
1^8a0ii 
I 







f!ta l ^ i a VXIX givaa an aaoaunt of the aor^ a^iaiiio aaid 
fffiiidas fn^arad %y thia aathad* 
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tAm.B nil 
Aoylattii^ ftcid «aiild« 
iase strueiitral fozotila yield 
Bt&20yUlH»l^ cln& 
B«iS93rl.«mIiii« «il4e 







Tho yi@).4Ui Of th« fteylaiai»B aoid ttBi<lo» were s»t vevy 
tilgti liefimise the ha^ t^iiig «t^ ith alkali also ii^drolyees th« 
aai49e t# aeyiaalno aeids* It i s interesting %d point out 
that beiufioylpheiiirlaiaiiiiie aside and phensri^oetylpiiensrialaiiiae 
aaldc are iiirdroiysed to the eorreepondiiig a^iaoiiio aeida 
more readily then boisoylimline aaide and benaoylisolettoiae 
aside* Jlensoylphei^lalaniRe «aldet a typieai aeeber of 
this claae i#ae identified by i t s hydrolysis to b^isoylph^yl* 
alanine and also through i t s ^mthosis tay the aslaotone 
m 
I f 
In additlOA to %m amlmetmtn a«tho6 %h»r« i t otdy (m« 
^)r9 a«tli9d tmt %n% egnthmie of moi^ laaii^  aeid ftoldtts 
iisidft2<9l.oii0a of fKr a 8«w »dth&d f^r the eynthseis of 
III the fl^isttO. {^ ureeft aXkalifte iijrdftilyelft ef iiaiaaselimee 
would %e ei^^eetei to leoi to the oleaimee of the l-^ Xlidiage 
with the foia&tiOB of the earb^iylle Aoid and a^^oitia b|r 
aa Isiltittl attaok of the hydroxy ios «s the eax)>oiiyl oarlHm 
la 5*«^siti«» iMt the fOfaatiott of aeylisiiito aold i^idee 
indloatee the ooitrse of t^drolyi^e imroliriflg the attaols 
of hydvoxy i ^ oa the eaidlne oai^ toa la 2*i^eltioii of the 
ittldaseloiie riaf with the eosseqmmt oletii^e of I'm 1«2 
lialoige* II Q 

















fits @alitf»%M 2f4*4i8i^teUtitt«a5C^HUil#ft2dlOfi©s ver* 
ec»»r®rt@& iato «e;r2«B^ tao fteiSs 1^ rdtlaxi^ witb t^ social 
hg43cmd,4@ ml*ti^n fmt 1«§-4 hm^s* im tiosUng tmd^ reflux 
%im mi%mm%^ IM^aaolmm rmMl^ ^s^Iir«i in the i^di«B 
i^ drejtlAfi eoluliiMi to fom & pal« yeilnv aoXutisii and the 
ao^iaaiao ftoid mmiMm •cpttSfttedt within a f«ir lilnutes of 
n^oslc^* On ftsrt^x^ reflyadag the a^4^ Si^^l^ei ¥ l ^ 
@i»»].ati«»i of ealHsiia to fois ^l iai i i io aei4* ftie imh^dmiyeeA 
iiai4a203l^ 3te yas pr^pitate^ bjr ^^tuxatiug the ^luti^x 
with fmx'Imk disoide asiA vmmnA If niterstioti* the a i^ttes^ i 
^Itttioa was furtlier psa^fiet 1^ extxttotioii «fitb ethjri 
ace^t® ai^ aeidifieS vith l^n^eiaovio acid viiee tlie 
ae^Ias j^ao aeid i«aa preelpitated* 
I ( prolonged heatis^ I 8 ^ niccm 
latifi^ ^^ti i 
I 
E 
^ T ^ an aaeemtt af the a^ias^ne acida tmia pr^^urei. 
%n 
tkm»M iM, 
'"^^V^^f ^VBiWMMv-wlJHilF VI^^I^^I '^^ lvVHI 
Wm» 
M'-^mBsmyliiwrtf^md 
stniGturaX fetaala H^A 




6 9 * ^ 
I t ii&3 8^@i>vdd in til® case of 2-|^^i^I-4-i®»preiyl» 
$<4H)«i»iaKB<ilaii9 and 2-»^«e^l*4*^@o*1>utfl«3C4a)«iiai^te£eIoii« 
t^i^refor® t^ *j«y mmli, niJt fee hydiiilysfid with 1^ m^xtm 
^dro3dlA« S9lutiem* In the ea»<s af 2-pb»®:^ X-4-»Cp-ti^ dx«a^ 
%m 
^^kkm am ^ i«« ^ ^^ « tt»lia»ilit|' of the produot In «oiiii» 
fii« 3^failji%illl^ <»f ftdyliaiiii9 acids in th9 liti4asoI^« 
«r&lh««l8 siaHsr to tm mtU^ttms s^n%h^»i& i s of emoAAme^ 
ftta.« €4^aiitag@ •iiia« aoirl«aifiO aoids aro largely tisGd for 
%m rofiOltiUoB of aadao aoioa* 
iMm acid© ifore pi^arod 1^ roflu3a»g aatural@d 
at4-»dii^atitatod 5<4B)«*i»ldaaoloiiod with about § {soleeolar 
p»^^^i«ma of a 40^ ^ailua Hydroxido i^lution for ?#§ inmra* 
On r^liudag uiib bariua ^dro i^ddo tho iisldasoloiis iias 
dif^olirod and li|rdroly®«d wiili evolution of fmmaimt Mtmr 
diluting tiia riaction (aixturo with ym%©r %he. baritiei iiaa 
l»r©cipitatod yitt) taioofss of dilitto «iilpi%iric acid and 
ra3Pir@d« tm eolt^ti^i m^ oooomtratod to a oortain extoni 
tS3d(3r rodueod pweamixe from a tmt@r bath at §OwS<^ «t and tba 
Isc^aoic aoid ^ms, rm&v^ hy extraetimi %;itli other* fho 
aolution was a |^n ooiM3€siti^t^ to a aaall iroloao and i t s 
pii was ad^sted witu li^imr aia^aiat whan the amino aoid 
eoixarmtsd* Afior cooling in %m refri#««^tar i t was filtered 
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fn^le X giv^i aa ae^unt of %m aadao acids pr^^arei 









fia.iii«« CH ail—c^ccx^i 
5| 1 
CH« mi 2 
51.9?5 
obtained v h i ^ OQi|^ ar«® £atvtmt^l|r ¥ i |h the 41^ ri@14 9t 
phm^%MXmdMe h^ the aftistctone settled (13?>« 
in 
asXa«(9ii9 eRnadi IMI «a)ij®et«<l t0 r«Stielioii and aiaullafi^dii* 
i t l«(i® %& &mm%t^l&%%m* mt t ^ asiaototi^ i& i%m% 
mm9mF%9^ l i l o ft^loal^ oiiwaalfi iiotd fpsi than rod^eed 
vilh BOiiiM mmlfisuffi to ll)e $uB^laMiB» «ci4 nMoh i s ihan 
l3niisis« ]^ €tear«d ^ this stthod i s nut r^^rtoa* Hoyevwrt 
0«»«ti^ltrvosiR« «iui o^tftiii«d in 4t*?^ ov^>*«i.i ariold ^ 
%im iaid»90iQii# a«t&io4« 
In th« mMe ni tmiiac th# yi@ld imB mslw J2 pm^ c&sM* 
1% wmiXd %% 9t iat^dst to foiat out %tm% m liojr tm 
9fm%mm%ie dii^faiitti«« df 2t4«4iail^8tittttod §(4ii)*iaidAft0l^^«« 
i»8 earried out to pitnrt th«ir atraatoi^* th»r®for« tho 
proo^it vorlE :^ reipid«8 oondlueiv* mn^mm^ of th« strootiir* 
of imid^oioaoe tlirougn tlio otigpiriso df^^raddtioas aad 
idMttifioatioa of %m i^ fo#cotB« 
• « • 
E X f S H l M S S f A L 
I* fulfil l .f^ W m%n fwiif^ftltyMf 
ms&^T&im o^ the tt«lh«»d dev«l.&i>ed by Cartius mM 6o^«l (355) 
A liislure &t 73 s« C 1 »>l9) of gXyalne and 7 ^ si* 
ftb^ittl« 9%s^l ml€M»nol wa® taisim In a a«]. rouii4«*l»ottda«di 
flaslCt fllt«4 with a %mi%9 ral»ber (»>ric oarryiog ao lalal 
%ia)« ani a ealeiiai elil9ri4@ tiib«« Himdrodi gttmB (2*7 aola) 
of li^ drogea eiilori4a m»$- AviwA hf tyobbliag througn oostQm>* 
timt94 mtlpiiitsle acid an^ paaaing ov@r pti^ sphortte |>^»t«xi4#t 
wm Ahmth9A in tho Blxtur« at f o ^ les^afatura* than iha 
mixture vas h«ai«d aad r^ reflux uisliis fi^ eoiled oozidonser 
f i t l ^ with a wMta rubbor oorlE CMod earryiag a oalclia 
ohiarid® ti^e* the gl^eina waa Gon^letaly dlaaolviKi wlthia 
al»9»t 0*§ iiour but i t vas rafluxoA for 2 \%9VLtB aore* ki)^ 
tne aolutleti altaiaad roea ttopatatara i t VHM «a«A@d vith a 
f««^  erystala of glyeiaa otiiyl ester hy^roooloridt* the 
oryaWllie^itidtt etart^ iaise^iately ai^ %tm ^ l . t ian vae 
» Heltij^ poiiite are lineorreoted* Asaljreea were perfaxmed 
by H/i .^  Ifred §@yAiuirdt» micr^uaalytia^tea l^ aborgitoriuat 
im tlax-Jriaiiele«»iii»tltaty fur lora.eiiforaeimag» ftalheltt (MDr) @^*OeraatMf« 
%H 
i\ikX of Giystals ¥l%Mii a Short wiiilo* the fXask vas allovttd 
%o statid in a reiwigemA%QV ovsmight* tne or^staie were 
flll«rddf wasliod Ivioe ^ith tOO<*«il« porticos of ioe»ooid 
•l»iolut# @th^X aleohol aad drlea in as ovea at aboat OO^  for 
1 hour* fiiQ i^^feetly isrHite needle Xike of^etaUe of 
glyeittd ©ti^l «At^ h^diroaUIoride meXtlDg at 144«*H^^  
weighed 1it.7 g* (30#t^). tkijir«l <10§) arid Chaiabera and 
Caarpentdr (i3/) r€^rt@d m^Itleig pdij:its 142*143^ 3uid 
145-143* rospeotiiro^* 
fh« laotii^ liqi^r &M. the imshings noro c9m»^ti«^tQi 
to a^ boat 100 al« t^sd aoadcid ^itn a Xittlo glyoino othyl 
oater ti^ d70oli2.orld@ aiid kapt ia tho r@frig^mt07« On tbo 
a^ iEt da^ the 03ryatala afipiomtad vara filtaredt ^aaiiod with 
ioa«oold al^eoiuta atl^l alooliol mM dried whmi 16.7 g . i l l*^) 
of vidta orystaXa of a«p. 1^ d«»140* %i^ a obtain^. The 
total yleid of glyoi&e ettiyi estor t^drooUIorido waa 123•4 s* 
6if oioe et%i eater hjrdroehloride V&M ecmverted into 
gliroiae ethr^ Mtcr eeaentiaiiir aocording to the mBtm^i of 
Fiaoher 038»539)» 
fMOQt^  five grai&e (0*18 isole) of gi^oino ethyl eet<ir 
h^droohioride vras takim in a 500«si» eoni^U. fia&tc and 
diaaolired in 30 al» of distilled %fatdr« to thia lOu ol* of 
125 
ether wt» aAd«df edoied in mi iae bath &oS n^tn^llsea W 
m&^m 2Q ml* of iy% ice^msld doditM hySfti:dUio solution 
(40^)« I t %fa© troatM ^itii potassiiM carl^oimte h^ ke&git^ 
%h9 iXmok. in Ic® i^ ath t i l l tho aguoous XB^QT was su.tu7atod* 
fad oont^dtB of th« fliis^ vae transfforrefl into & eopar^ting 
ftinnelf sbj^ ls i^ yoll and tho ©ti:i@r la^er WU^B. ooliootc^ in a 
^^"•mk* Gonioal flask* 'fh@ o^iioous la^@r was furtrior 
•xtraotM t%?ioe with ^O-^ O.* portions of olhor* 'ihe o^ibinoi 
©tiior 6xtfftct@ ^rore t r ^ t ^ w i^th mniit^ droiis pot.i.e©iii^ o i^rlKiimtt 
by koopinf til© flaftk in ioo b^th* I t was placed in the 
refrigerator for 6 nour©t fiitorod through a fiutod f i l t ^ 
papor bj d^^-mt'.Mltion and t'^ :0 roeidue itas ifaehed tnrioe 
with ethor driod ovor eoiioa ®©|cil» ^:hmk the ethm %?aa 
ov^poratod m&^ under r^tiood proasuro hy Bt^king the flask 
in ©old wator f6«1 g» (87•2^) Of colourless glyoin© oti^l 
oeter mm obtained* I t vm& ueod for the oondenaction without 
further |»tirifi^i.tion» 
Imidio aoid est or ii^droonloridos vere pr^»^r&d aooordiaf 
to the metm^ oriMnated b^ Hnner (340) and i&i|>ro¥@d b^ 
others (5ttt 34l*MT)# 
<^> waM^ft mH ..tliwl fil^i, ,lw4if^ ^^ .y^ gii 
A aixture of ^i a l . (a*§ laole) of bonsonitrile and 51 •§ sii 
(0*^4 s^lo) of absolute etl-^l alooi^l was tiikms, in a ^oo-tal* 
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fill^ratioa flask fitted with a odrk GB^rtfins an inlet tub«* 
A Galeitm ohXoride tubo wa© attached to the sidd tub© of tho 
fiaslc« flie mixture was cooied in a freesing mixture and 
22 g« (0«60 i^ie) of hydn^g^ ohlorido gaSf dl^@d by bubblioe 
triroygh oono^tratdd salplmrio acid and passing over phoa* 
|)hor#u8 p^itoaddt wae ab^rbed in it* 4ft@r the riaotion 
w&B ov@r the flaak vim closed with a rabbor stopper and 
left in the freezing aixture* After 3 hour© benaioidio 
acid ethyl ester hydrochloride started si^ |>arating as white 
crystals* the flask was allowed to stand at room teB^erature 
for about 3 days« the hard white crystalline laass of benziaidio 
acid ethyl ester hydrochlorida formed «as carefully broken 
into pieces I transferred into a dry mortar» (Quickly potfdered 
az^ taken in a 500<«al« dry oonioal flask. Xo this 1!K) ml* 
of ether dried oirer sodium aetal %^ as addedf the flask ^ /as 
closed with a rubber stopper and kept at room temperature 
overnight* It %ias filtered on a atohner funnel, washed 
twice v'ith 50-«al« portions of dry ether* fne product was 
dried in a vacoua dessicator over potaasiuia hydroxide pellets 
and phosphorous p^toxid^* The yield of white b^isimidic 
acid ethyl ester hydrochloride molting at 117® with decoa|»osi«» 
tion wa.s B8 g* (94*9^)* Hnn#r (340) and HiAcKemiQ and 
ooforkers (544) reported melting points ttiM20« and 1^J-129« 
respectively* 
%zr 
A Qiscture of t13 ml* (0«9& sole) of ben^ylcyat^dOt ^i ml» 
(0»99 Qole) of ab^la t© ethyl aloohol and 230 ml # of ©they 
dried mer sodiaa metal ^&B taken in a 1-l« round-bottoied 
p^r&z flask f i t t ed with a oork oarxyiog an Inle t tube and 
a calclt® otiloride tube* fh© flaek v^ith i t s contents VBM 
ooQlod in a framing mXnturQ and 40 g« (1«t mole) of hydrogtn 
ohlorido ga@t dried t>y bubbling through conoontratod sulphurlo 
acid and pa@@ing over phosphorous p^ tox ide was absorbed 
in i t» Th& flask was closed with a white rubier cork» tied 
and placed in the refrigerator* thQ solution became pale 
yellow after B<M© time* On the neatt day I t was seeded «lth 
a l i t t l e phaaylaeetiaidic acid ethyl ester Iiydrocliloride a i^ 
stok^rit ^^©n c rys ta l l l s ition started* After keeping for 
t\sio days is»re in tne refrigerator i t ^aij f i l tered* As the 
prodiKtt yos s l ight ly yellow in ool^ur» i t was titwsferred 
into a conical flask and treated i i t h dry ether* i t d n a 
few hours i t became perfectly wliitet when i t was flltort^d 
and dried in a vaocua deesi cat or over phosphorous pontoxide* 
In© product weighed 120 g» and aelted at 94*95** • ^>n keopifi® 
the mother li<iu©r in tae rtsfrigerator for three d .y© a further 
crop of 23 g* was obtained* A third crop of 15 g* of crystal* 
was also obtained af ter a few d j^ys* »^o the to ta l yield 
of ph any lace timi die acid ethyl est r hydrochloride was 160 g. 
im 
(81.8^). 
In a flit oration flask fitted with a oork oarxylng an 
Inldt tu^«t a olxture of 31 •S ol* (0*61 sole) of aootonltrll* 
Mia 35*75 ial« (0«61 laolo) of absolute etl^l alcohol was takin. 
A ealeliM chloride tube m^M attaohed to the side tube of tha 
flask* Xhe flai^ vlth Its oont^tita wae cooled In a fro^* 
im alxtura and 24*25 g* (0*66 mole) of dry hydrogen ohlorlda 
^a& (dried hy biibbllisg through oonoentrated sulphuric acid 
aiid ptmBix^ over phosphorous pentoxlde) was absorbed In It* 
The flask was closed with a w'hlte rubber oork and allowed to 
staM at room t@iaperatur<3. uithiii a few hours the entire 
reaction mixture was almost completely solidified Into a 
vhlte orystalllne laai^* After two days the crystalline 
solid laass was broken tr^ted with about 50 ml* of ether 
dried over sodium metal and kept overnight* The product was 
filtered off, washed three times with dry ettier and dried 
in a ^mccum desslcator over potassium hydroxide pellets and 
pohosphoriKui pentoatlde* rhe yield vac 6S g, (90.S^i)* 
laddie acid ester hydrochlorides were converted Into 
Imldlc acid esters essentially according to the method 
aaployed by Lehr and collaborators (517)* 
t29 
U) mmMm. mu ^mA %%9M 
Tweaty five grass (0#13 aoi©) of l»QnslaicI4e acid ethyl 
eator hydrochloride was dissoXvoa in 50 ml« of distilled 
tiater. fo this 60 ml» of @ther wa& add^i cooled in ice and 
neutralised h^ slovrly aduing 16 Q1« of io@-ool<i aodiua 
^droxid® Illation (40^ i>)« It ut&Q transferred into a soparat^* 
ins funnelt shaken well and the ether layer was coiieotod in 
a 250-I31. oonioal flask. So the aqueous layer 50 Jiil. of ether 
vas addc^ and the aqLuooms layer was saturated vitii potaaeitm 
carbonate by keeping the flask in the ice bath* After simking 
the mixture in the sepairating funnel the ether layer m^ js 
oolleotM alons with the first other extract* i'he aqueous 
layer was once a^in extracted with 30 ill* of ether, fh© 
oOQbined ether solution of the bo^ isiiaidic acid ethyl ester 
WIS treated with anhydrous potassiiM carbonate by keeping 
the flask in the ice bath* It was allowed to stoM in the 
refrigerator for 5 hourst filtered and the residue Vixe washed 
t-irioe with dry ether. The etherial extinct was evaporated 
under reduced pressure \ihen 19#3 g« (96#1?i^ ) of practically 
coloarless benaiaidic acid ethyl ewstcr was obtained. 
C^ ) y^%iy3iagf^M44g mU nhn m%n 
i'henylacefciaidic acid ethyl ester ^lydrooiiiorid® (25 g.^ 
0.125 aole) was dissolved in 23 a l . of d i s t i l l ed - i t o r . 
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60 ml« of ether i^ as euld@d to Itf oooled In an io@ bath and 
n©utrall@@d wltli 14 ml« of Icevcold sodlua hydro^de aolutioa 
(40fl} b^ alowly adding while the flaak was slmkm in an iee 
bath* thQ contents of tii© flaale y@r@ tran&forrod into a 
separating funn©lt shakon well and the ether layer vre^  
oollectod in a oonioal flasls* to the aqueous luyer ^0 ml. 
of ether MOB ad^od and it was saturated with potaseiuQ 
carbonate by keeping the fiasU in the ice bath, it wits 
titmsferrod into the s^jarating funnel^ shaken and the eth€ar 
extiuct was collected* fhe aqueous layor was once a^dln 
extracted with 30 ml* of ether* the coabinM ether extracts 
were treated with anhydrous potassiua carboaito by keeping 
the flask in the ic© l^th* It was th@i sULlo^ e^d to stiind in 
the refrigerator for 6 hoursi filtered and the ether was 
c«83^1etely eim.porated away under reduced pressure viuon ^ uaati* 
tative yield of perfectly colourless and clear phenyiacetiaidlo 
aoid ®thyl eeter was obtained* 
Acetiaidic aoid ethyl ester hydrochloride (3*3 g.f 0,027 
laole) viae dissolved in minimuB aaotmt of distilled watori 
cooled in an ice bath and neutralised «^ ith ^ ml* Q'^ ice*K!Old 
sodium hydroxide eolation (40f)* After adding 20 ml* of 
etiier t.ie a^iueous layer was s^vturated with potassi'-^ ia carbonate* 
ifi 
fht ^fildfi%» df tm ilmM^ w^re transCi^fr^ into it ea^pursilifli 
l^fuieii »tmM«& v9lX a{i4 tli« «tn@r lajf<»r »«© GOllveted* fh« 
a%ue9ii8 la^«r vm@ i»lfmci%®d tvlo* asr« with 20«*ei« |H»riiQ»» 
«&hydroiia potasaloa oar^nate l>|r ke^iag li)« llnalc in tli« 
i0« batti* ^f l«r k«4i^ it}^ in trie r«fHg«riiior for fcmr t^urt 
i t wmB f i l t e r M tog@tH«r with thu «th«r isdiutiOB ef the 
giyeltte «th|ri «ster obtniiitd ft«na § g* of i ts to^aroohlorid«# 
th« 9%mw traii eiraiitofiateil a%fa^  uiider r«dao@4 pressure and 
tbe Bixiur@ of ««t#r« tima obtaiand wme used for ooaa@fu»«» 
tiOii witli aldebfdes* 
132 
l i t ilW1:H2iJ£a Of USilAltlgAf ^  gi4-DX^y33mJI3) 
$(4tt)«ziixm^ax«asls 
1^ mk» &M hWM9M9lim^9^f 4*3 fl^f C0«04S nolt) were quieldiy 
aixod in « ISCMslt CK»^ eal ilaak^ elofiea mitd Heft a« rmm 
gm&mkkl^ h9mM9 y«llo%r a ^ t h ^ oliang»d to red* After 
l^ lmtsr* tht flask wwK alldi^ adl In dtona for 30 h€Hira» ^m 
a ^ U d aaaa of iralloi? pro ael wi^ h red liiaga was #blalR«a« 
wii^ tb® f l a ^ tfaa opened the pmduet beoame red wiwured 
^ e to trie oadldi^ ii&ii of tmr^cieS 2«i^ i»i|rl'»§C4li)«dm^dazoione 
%& gk^mXin9 red ^ alao^h^rlo oiErgen* the aoUdt »a»0 naa 
lir^im ^ B»me #f a gXnm^ red* lifted wiHi 73 wikJ ef etiijrl 
aleetiol to a i^l$r batu and filtered het an a glm^ aistered 
l^ mnel* liie fi Iterate vma red eelettred* the i^ redMdt vaa 
t^roiigiilir vastied four tines villi 40-^* ipertidtia of #tl^l 
aleeiiol* and dried ia ^i eir«& at dO« far 1 hear* The f«Ue« 
eeloured 2*»pii<»ar^ **4*^ois^ lide&e*3(4H)«»i«idaaelone veigliai 
9 €• i76«3'i&) ftod aelted ^t t72-2^ 73«« 
Iteti^^. ]^ |.t fed ggmm (O*0H sole) ef beiMiimidio acid e l ^ 
i^ter l^droohleridet 10 g« (0«OTa aeXe) of gl^eine etiirl eslet 
135 
¥&re tai^ely 9^x«i well In a di^ »?riar sM t»n# aixture w&« 
ias&s4i»%«l|f tran&f^ nr«S into a 2P««a* 4 ^ Tou f^tdh l^toeied 
and titea 4*3 al« (0*048 smle) ^i h&mal^@^Ae vere &% &m% 
«i4«d cms tite fXmk ^mj& m^n traR@f<flrr«d i&to a vati^ r t»ai& 
tin %m^^^t^%uT& of th» wi%@r b^tli i^ ui i^lstalnsd %% 70»72«* 
fhons 1^ 6 vigorous eff^irirdiio^iee df mortifm di«^xi4o due to 
r«QidUcm of %!ie mt^ i^dr&ehlorldes ^ i ^ i^ditia H^rl>^»t« 
oad ^ellmr ialdiysiilone b€^ y% to si^ para%@ in plenty witrda 
10 aiiHilac* nmt the elmkijsg was sloped mta the flaslE «&» 
U^% irerti^Iljr clasped in the wal^ r batli at that tei^erature 
for §0 almttest i^an an f eilov eoUd aao^ of iaidasolone was 
<^taiaed with alight red tinge* mmi %im tltmlt %»as taken 
out ffoa tiie water Mtb and allowed to t^oi the red oelour 
lieeaae more lotenee* the solid aaas «me r^ok^n tu tiie flaeii 
^ fi^&@ of a glae® rod* %o tiiia 100 sO.* of eth r^i aieotiol 
Has addedf %m tUmk was hei^ ted in wat^ tmth and tt^ e prodnol 
Has filtered hot oa a glass s lutted fuaa^. th& filtetiite 
w&s de^t rod ooloored* fiie i^ roduot %»aa first i^ asiied thorou^ly 
S tiaee «iith 40«itl* iiortions of etl^l alooiiol« t^en 3 timm 
with 40«fil* portioiis of distilled ^ater and fiaali^ oiiee vitb 
m 
'^•-* - ^ « X« t.ni'""^'^ « «-VX a x X ^ 
- " - pox„. a.0., ^ ' in i^ - " - « (303, ^ « ; * - -
C^o. for c ,a , ™, "• " • " ' «• «.84i 18, „ . - , 
^6«12<W2.C, 77.40, « 4 • "•21 
" -^- - -. -^.«.«. .:i''^ "' « '^^ -««.. ..»„ r 
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conleal tl&^% Xo ti-iis fixture %& g* (0*046 siol«) of 
p-»li^ dF0i^ l»«i»MU.4#ijrd« lObB iia@@dia.t^ ftMedf sloseS and slialitQ 
«;dl3.» Tri@ alSe^dd readily 4i8£0lired te form a r ^ oraaafii 
fiOlutlon* Thd ilmk «as d.Xlo%fO<l to stand at rooa lQE^«x l^iif« 
(2^9) ifith oo«Misi9mkX ftlmliing* d^Xlow iaIilttaoXoao ho^tm lo 
8^ a^rmt# after a1»oat SO ainutds &M oa futrtiior s^ ^Mag plmi^ 
of i t ai^rated* ^on %ti% flms^ mts k^% %ii%tmi% eimki^ and 
the roaotioii fixture wm ^i^l^tolr solidifioa into a y^llmt 
laaas aOfm* Aft^ keeping the il&mk at romx te^erature for 
a total, of 22 f^ r^Of the flaalt %mQ Qpmat& $M the de@p f i t lev 
aoiid muis was r^olc«A tif^  noano of a aiasa rodt lio«^  i t 
INoaae red bro%f!i tinged* Xt naa Heated with 75 al« of glaoial 
aeetio aoid in a l>oiUng iiater Imthf eooied wn&et the water 
tap and filtered on a gXai^  eintered ftaumel* the fiiterate 
vas red oeli»ured* fhe ^rodi^t vas washed thrice with 40«sl« 
l^rti^Mi of iee*oold alt^hoi and dried in tt^ e m&a at 30* 
for 1 iioar* Tm deep sreXlow 2-phenyl-4-(p*hy r^©asyb«Eks5yiid««o>-
§(4ii)«iaidaseimiO wei|*hed 10«29 g* (3§»6^> and aelted at 
l | | i^^ l i t fiire graaa (a»orr sole) of benaiiadio aeid ethyl 
^ter hjrdroehioridei 3 B* (0*036 mole) of glyoine ethjrl ester 
hydro<^loride» S*d3 g* (0*0? aoie) of ^diua bioiur&onate and 
Z*B g« (0*023 aoia) of p«4)|^ roiart»«3Said#^de were i|uiokly 
wl3M well in a di^ aortar and the sixttire i^s iffsediateljr 
m 
lam fie<ils* o^ tills 10 si* 9f ptir« dary b^s^« wm aaded «oeii 
aM %h« fluslc iffts »l eiiat traaef«rr«d into « ifat@r»b&th 
%h9 tai^tf^turo of th« «ml@r iMiiH iias aftlnlalfied m% 70*72^ « 
ftier® «»« ifm^ viiorous Mtferveeiime« and fro«iii»g tm& %im 
slKti»'« lufnod r«3.lQt«t 9faii0« anS fisallir 8@lll^ do%^a to ft 
red onyr^e solid within 3 aiimtes* fh«i th* tlMM. %am kept 
vaHi^illf elft& e^d in tM« imtdir ^Ib ftt %tm% tee^oyutttre fd)r 
!^ ^ s i i s i t^ ifitliOiit lOialciQg* the r ^ ernBgft solid product uttft 
tr%ttod with 33 ®l* of giaeial neotio aoidf what the produot 
booii^ foilov* It vfts hiKitod iJQ a l>oiUiig ^s^t&e bati^ t oooitd 
ttad r^ tiio wator t^p tnd filtered ^ giftos siiitored fuanol* 
fh0 fiitorato wan dtop rod ooXourod* fho produot mo vaoiied 
tt^ilee '^itli 20«*ttl* portiofto of ioo«<^ld alooi^X th«i thrioo 
i^ith 20*^1* portions of distilled water &M finftllsr once vith 
20 al« of ieo-oold alooDol* 2t was driod in tho ovon at BQ* 
for 1 iiOiir* the fi^lA of oi^ iRgo i^ ollo ;^ 2Mph«R^ i«4«»Cp«^ r^oiqf«» 
l»e»ai^ lid«&«)«§(4li)«4iaidft®oloiie melting at ;B7«^t« %^as 3»46 S* 
llifgafililiyBallM» 2-l»ta@i^ l-4-<p^dr03^3ffe©Bsylid«9io)-5(4l!)» 
iiaidftsoiono <6 g*) uras dissoivod in oth r^l ftioohol (240 laX*) 
fey hOf^ iting to feoii* It was filtw^d through a fluted f i l t ^ 
paper using a hot i^ at'-r Itonol BM the r®d or^ iSg® filterato 
m 
wm 9X%jBm^ to «|£ind al mom teap@rature oiremight* fh« 
er3r»«ais «^ax^t#di ir«r@ fllt9r«S o» a momtw fwm^l^ ««Ahtd 
twioe i.«itli l^^ai* fortii^e of aloehol ajid 4riod in th« ovwi* 
was 4 §• (66*?^) t 
Anal* fmtais C» 72*fTt Hf 4«aOf Sf 10*43 
0|gii|g0^g r^ttirest Cf 72«7t| H , 4«S8| Sg 10.60 
J^ t Bflsi«i»14i& aciiS e t ^ l ^tert 4 si*( 0.027 siol«)t 
gl^eifid 0th^ 3k •st^f 2*8 aX« (0 ,0^ iK»ld)t par6 4.rf beoseatf 
7*5 Bl* @M aai«a^@^det 2*9 ad* (0,024 SHii9) tr^ re quield^ 
»lsdd in m lOCHai* oaai^l fljuili and kept eXoaed at rooa 
tift^«tiiitiir* (23<>) with o^eafiioiml a i^akisg* fh« solution 
gfm&mXl^ hemm oi^ uogo follow aad vithis al>out ^ tainutos 
yellow iaidasolo^o bogpaa to sopafato in floaty* then tho 
flAsic ^m left ^It^ut eiml&i^  aii4 within fow h&wt& i t ime 
oonpletOly aolidiifiwl into am jrollow msLm* Aftos* a total of 
22 hdvam of keeping ttoe flaaic at rooQ teai^ eratiare tbe jrellew 
aees w&s broisen t»f mmim of e gl&si^  rod| he-^ .ted with 4^ si* 
of o t ^ l alcohol in a vat^ ^%h tmd Ultorae. hot on a gl&w 
eintoroi funr»el« Tne filt&rete was red ^lourM* the produot 
w»B thottnighlf waehed four tiaoe with SO^ ml* portione of ethyl 
aloohol etid dried in the oven at SO® for one hoar* She bright 
%^ 
^i^^l^ III B^isiaidie acid elbirl eet^r Hydrooliloridei 10 g« 
(0*0H sii&i»)f siye&iM eti^l m%^ ny r^&oHloriddf 10 g* 
(0*072 iml9) mA sodiiaa Moaf^natOf 11*66 g» (0*14 t^l«) 
wrere <|»ii>iay wAwM \mkl in a d^ r mut^t atid itio slEtore u«i 
fliuik vith it leag neoK* to this flrsl 2Q ml* of pure dr;^  
!»aBs«iid odd ti^i^ §»B »}.« (0*048 mle) 9f aniKaddr^de «rer« 
9QQB, added and %l^i« finals WAS i»t onoe transfcsrea into a 
i^tor tm%£i fidroadsr h^lod to 7a«« Xh« iTlask was ^^kmi 
Q0SM%mi%lf mA tlio t«ai»@rituro of tm m^|@r l»atii was fflalntaiaad 
m% 70»7f** tJ^ o two mt^ h^rdroonlarldos roaoted vigoxmtoV 
ttflth sodina HoartH»iiatOi and the yellov IMdasoIono bepm ^ 
oepuralo within 7 Qiimtost now the simlsiiig wmi stopped aiad 
tiio flaek «S8 If^t vertioall^ oleaiped ifi the vater tieth «t 
that tei^ ^ r^atur® for §3 sinitee* The r^otion aixture vae 
Qooi^ ietelir eoiidified into a srelJ^ ow aass witiiiB 15 atinutes 
froB ti^ e iH^imiQg of tm reaotioa* wiien tlie fiaele i4^ e 
r«aoTed f itm tne v&%mt ^ t h the yellov eolid f8aeo{beoatae 
sllEeiti^ '' e^d coloured* It moi broken h^ means of a glaee 
rodf fier^ tM yi%h Hm DU.* of oth;sril aloohoX in a vat r bath 
and filtered iiot on a gXaea eiriterad funnel* me filtefate 
was rec! colourod« It was washed thoroagjhly 5 tiiaee with 
%f9 
40«ai« pertioiifi &t «lh^l alootioli thm tiv« timm ¥ith 40«iil* 
portions of SislHled vB,%m and Simillf onoe vilh 40 iX-of 
otixyl alooho}.* Tho i»roitiot ^m& driod in tho oven mt a0« 
for 1 t»0ur# Tt»® woighl of tho fcri|i;ht yoXlow 2-»ph«a3rl«4* 
ikniorXi^3»«*»$(^^>Haidft«#Iono melting »% ^S*239«> ufaa 
10«56 g» (?9»3^)# 
a t i f y g t e U i i l l W 2-Bi®nyl-4-«nisyUd^.o*5C4H>.ia4da80ioaot 
0«§ g* was hmt«d to boiX vitli 95 iil» of ^Q^iaaolatOt ub«» 
i t ooaplot^ar diosolvoa to foim a y^lm e o i a t i ^ t 2t wiajr 
fiXtorod and alloiiod to stand a t room to^poraturo mewnigtkt^ 
wh&a ^elXoy spongy noodle of tho ialdazolono sey^ratod* 
Tho onr®tals ««r® filtered and maj^ od taric© witli 5-al« 
portions of aloohol ttM dried in tm oven at BO® for 1 iiour* 
fho b n ^ t yoiiov apongjr niodXee weignod 0«413 g» (82*6^)• 
I t aeXtod at 289*290<». fho melting point roportod tisr Comforib 
and mmm (305) i s aX«o 289-290«, 
Anai* fimndt c , 75,15t Ht S 0 3 | ii, lo. l? 
aalo# for C | ^ t 4 ^ ^ 2 ' '^» 73t36t l| 5*0Tf il» 10.07 
^ot^o^ l i Bonaii^dio aoid ethyl ^ t e r <4 aX»» 0«027 aoio)^ 
l^yeino otIiirX <^ter (2*8 aX*y 0*028 i^Xo) and puro dry benatn^ 
(7*^ aX*) wore %iiiolcXy aixod in a 1uu-«a* oonioaX flask* fo 
tiiis powdorOd voratraXdol^d© (3*^ g«i 0*023 mo%9) miB addody 
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%he flmk wae elosdd ami simUmi veil* the al.d@hjrd@ rea41l|r 
aisaolvM to t9Tm a pal© yellow noltitioti* fh© flasle wi^ 
tkllo^ad to dtiiisA at roost toapomturo vlth ooo^sioiml shaking^ 
mm %m ^lyttion gx«Siiall^ l»o^ae red orai^e* After about 
I hour ^ollo%^ of^otmls of iaidiisftolotie ^i#in to 8«parat«« Oft 
fmrth^ eimldfig pl^itsr ^f orr^^^® o^Nuratoa and tho aixturt 
wmB aXmant ^lt^t%@A wltliin a fo^ s^nato@* The flas& VAA 
allo^Ofl to BtaM for 2c> hmire ooro at the rooot teeiporaturo 
vlthmit sl-ieMiig* The y«llo%r solid m&m& wfts brokon, hoe&tod 
vitii 40 ml* of otlm»ol aM flitoroS hot on m glass sinterod 
Svmncl* Tne filterrtte ««'as palo rod ooloured* thm produot 
WHS wasliM 1 timoo with 40KII« porticmfi of othanol and driod 
4n tho otea &it I30» tor 1 hour, the bright yellow 2»pliOnyl-» 
4*(3i4"*dii30tha3^eR!iylideiie)«^(4H)-»iia4d««olone weighed 6»55 g« 
C8t.3:«) and aeltec a t 2^*259® • 
.^ <^ -^l^ .^  1.1,1 five graas C0,02t c^le) of beaaliaidlc aoid ottiyl 
ester fiydrochloridet 5 g# {Q*Q% aoie) of glycine ©tayl 
estor nydrochloridOf 5»B3 g* (0*07 aoXe) of sodium bioar)»<»»»t« 
and 5»9 c» (0*023 sole) of Teratimldei^d^ wor® Jiuickly mixed 
w«lX in a dry s^rtar and tbe aiJiture «f«9 at onee traaeferred 
into a 25CM!il» dry round^bottoiaed flask with a long nook* 
Is&odiately 10 iil* of pure dry botmone ims added to i t ^a& 
the flank WAB mon heated uith const:':jit atrnkism i& a vater 
U1 
bftil} already ti«al9d to 70e» fhd ttB^oratiire of Ifot w%t@r 
iHith wan aalutainid at 70*72<^ « th^r* vas irl^ ^rous efferviMi«» 
0«ioo 9f earbeti 4ioa(id»f %im «9lid tst^r itt^ dir^ohloildM v«r« 
90iiv«r%«i into liquid esters and ysllow iaidasolone he^m i s 
s^ pafrnte %;l%hlii 7 aimilss. the slmiKiiig was etdppsd and %m 
flasJf wa@ U9p% irmt%iomkl^ olasg s^d In itis wmt^t hA%h at 70*72* 
fsr 33 almit^* AH ysl SW sslid asss of ^rodaot ¥«^@ obtaiasi 
viiloh dsrelei^^ slight rttA tings towards the ei^ of ths 
rsaotioii« fbs iM>lid ai^ ss v&s )»roks»f hmtsd witii 7§ ad. of 
• t ^ l sioohoi aed filtsrsd Dot on m gloss sintered Itmnelt 
the fiitof^ts vms red iM»loured« ttm prodttot vaa washed five 
tisi«« with 40<«»i* portions of Aloohol« mmi five tiaes with 
4Q^ml0 portions of distilled «at@r mtA finally onoe with 
40 ml« of Aloohol and dried in tus &vm at 30« for 1 hour« 
The irield of bri^t jrellow a«phen|rl'*-4«Ot4** i^iftethoxybeasyli« 
d^ie)«§(4H)*iailk&solone aelting ^t g§d«2^9° was 3*1 g» W*Q%)* 
mmimmmhim* 2-«iei^l-4*< 3»4-Hllaeth03iyben»ylidane^(^)« 
imidasolone (0«7S a«) wns dissolved in a^  ml* of ethyl heiaosts 
1^ heating to boil & Ihe orange yellow solution was filtered 
mA k^t f3tt roon tee^erature overnight* the orystals separstst 
w^e Altered off and washeii{thrioe with to al« portions of 
ether* .4fter drying the weight of the orarige yellow orystals 
aeltiag at 2$8-i§9« was 0.67 g* (89*5s*)* a e l ^ and SLUott 
(3t1) reported sielting point 259*^ 60®* 
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ftoal, Fouafli C» mStt H, §»46f S, 9.00 
Cale» t&t C|8^ |^6S^2* *^ 70.1 tij li» §»23l Sf 9.09 
mmMmi4ie ftGi4 9 t ^ l «sl@ri 4 ml. (0*027 aoielt gXyoia* 
«tiiyl MtsTy 2*3 a l . (0*028 s»»l9)t P^^^ ^^ btuseaOf 7.^ si* 
m& i80l3ii%2rfmidel!^ d«| 2«l al* (0«023 ai9l«) were %aickljr ai3i«d 
In a toiHal* df? eonlGal flasky eldseil asi kept a | rooa 
gradtmllir e^<&iti« r@6 oeloiured* the siuldsg was stepped ae 
ao<m as eif stala ef the iai^ tej&olone totii^aii te aei^rate* fha 
ilm»k vas allowed to 9%4m& for tS hottrsy %rli«i a liuc^e quantity 
of via to criTBtala formed. . tm ctf&^ilB were filtered on a 
glass sintered ftonel* ftte flltev^te nas red eoloured* flie 
prodtiet WB» washed five tiaies witli 5**®1« portions of io@*oold 
aloohol mit dried in the oiren at BQ^ tm % trnxr* The weight 
of the alaost wttite 2'»t^ ^Ei3rl«^**isobutyi4d@ns*$(4H)«iaidasoloae 
was 2*t§ g. (5§#6^)» It aelted at 174^ 1 T6«» 
iffifyfltllM^^IIfy ^•ii pimdiwrod 2-^!^wl*4^«ofe^iyll«ea»» 
§(4ii)«l^dasolo&e (o»7§ g*) ^^ as dissoU'od in 20 %l. of bei^ens 
^ heating in a vat r }m%h at atsOut 73® vith shaking for 
2 Binates* ^ e solati^^n Mas filtered my& the p«^ le brown 
filterate ymm allowed to stand at rooa temperature oven^ght* 
the crystals s^i^rated were filtered on a Hirsoh funneli 
wMiiisd tt^rioe vi%h a«ffil* portions of et^tert and dried. T!h9 
U3 
tam»a% wUil© 0fy»t«aa w©igfti«d 0.575 g, (76.7:*) m€ aelt«<l «% 
I80#5*l8t»* On a f^ rthinr ©fystallisati&a ftroai tJi« sase •dlTMsl 
ttbsoXuteXif tfhitt or^ sti^ Xa laelting at 18t«^1S2^ nor® oblftl»ed# 
, jy^ fcl* foai^t c, 73#52| li» 6#55l if 12.79 
Cale. for CijHi^ OHg: Q^ n*Bl% li, 6.§9t ^t n»m 
fvrelv* BilUUtr«» CO.OBI ml9) of lidasiaiile aeid « ^ l 
•sieTf S*a§ al« (0.082 tmla) of glroiiio eti^l ^ICT» a^ a l . 
of di^ ^oaseno miA f al* (0*10 aolo) of paro aei^X otnyl 
Metoao wm9 aixod In & loo^til. slandard^^oint flaslE. Xho 
flas^ «fa« fitted with a ^aSimii^ oarx^ing a ^leltsa ohloztao 
tiibo iurii hoatodi la an alroady rieatod m.%&t bath. Xho ttixturo 
i^on boo^ yao rod ooioorod* Cryotais of tho iaidaaolone bopia 
to o^ t^axmto aft or aliout 2 iiours. It waa rofluxod for § houm 
tot^lXf« Xhe flaeli wae olosod beforo tho roaotloii aixturo 
was eo^piotolr ooolod down i»i& Flaooci in tho rofris^r ^ tor 
OTon^giit» viion a lot of orretalo sopkmtea* ^t waa filt^od 
ott a gkmd® siiitorod Sm&^* fho fiXtox^lo im$ doop rod* ?lio 
ffo^ttot tras tlior^ yghXy waaliod t^ioo vlth 50M«B1* portions of 
ioo-»ooi4 aXooriOl and ttioa fiire tiaos Mlth C^>«^ I« portloos of 
other* Aftor dryiiig» th® oro^ -ia oolourod 2*p-, eiiyi-4-6eo«* 
fetttyXideao-§(4il)HLaiaifcaol0ao woigbad a,6^ g (49*7?£)* It 
U4 
m#lte<l ^% 17>»I74^ with ddo^HEi^ siUoa* 
CO#75 g#) was beated witli dioxjn© (tiJ ai#) in a ¥a|©r bath 
at aboiit 7§^ for 1 mimit#« vhe» i t o(8^l«t«l;r dlsnolved to 
form a pal* hrom. solution* It was f i l t er^ imd ^^t at 
rmm teotporature* ;\ft@r § ho^ ii^ f tm crystals s^ai^tM 
wero filttrdd off, €hii4- wsshod tlirico vitii S«ml* portions of 
ethor ai*a drl«a# fhs viiite orystals i^ eigliod. 0.225 e* (2^ )^ 
and aollsd at 1?5«5*1t4*5* ^ith d<}e«#osltion« A farther 
roorfstaili^itiom fron tlio mam ml^ml sffor^sa torfootly 
¥hit« oi^stals aoltiag ^t 174»$-17^ «!:<^  «{ith doooii^ o&ition* 
Anal* Foi^ tdi Cf 7a«S4t i § ^•44{ K» 15*12 
Cijii^ ^oSg rsqitiirosi Ct 72«87i i;» 6»§9i Sf n*m 
B«@sifil^ iG sold ott^l est^ri B isl« (0*0^ aol&)f gl^ciao 
•thyl ^t@r» &•& fill* (0«i>§4 sole) dx^ ' aottoset S& ®l« ^oro 
<iUiol&l^  aiatod in a 1(K)<«iil* 8taMii,i^ -»;}oint flask and iacaediatolf 
noatot: in sn alro^djr iimtod wat@r batli sftor fitting & r^fhm 
eoMsitsor oarrring a ealoiisi oiiloria«) tul^ o* the aixturo 
gfadoalljr beoomt hitovn sm^ &ftor id»ot;it two hours irhito 
orystals of the iiaidasolons b€®i« to 3Spkrato« i t v<i.s refluxod 
for 7 iioi2rs totally sad hw tliat tiae a lot of iaidsg^olono 
a«iparatoa« Bofore the roaotion mixttiro wm oos^lotoly 
145 
eO0lda ^mm$ the flusk was oloa^ ^i^ pl«6^ in %m r&tTigwm'* 
tor ovomight* It use f i l l e r ^ on a glmm mintm'm fusneX* 
¥aji!iQd twice t i^lh iCMal* p»rlli»ns of io*i*^ld alcohol and 
thmn lvi@@ with iCMal* forti ns of ether ai^ drlod* fh9 
w«4gtit of the ftii^@t wiiitt 2*ph« l^-4*»is#pr09jrli<i®a»*5(4M)» 
iAi4asolOBO aolliag »t 191*192^ with 4eeoi^>9sition wa>0 6*54 g* 
Ft^s the siothor liq«M»r on oiiBG^lratl9& uMer reuuoed 
l^ r«MBiir« o«42^ g« of ft l i t t l t a»r@ eolc>ur d ^roduot ^^ as 
obtaiooil* f»o toft^ fcl jTitM of 2«#t«l!ijrl«4«»i&oprop l^ideae« 
M4H)«4«l<lft&oloiio wms 6«f7 g« (64*21 )^• 
liaryfMlltffi^llail' «^J^  i»oii«©rM 2-^«w^lM-iaoi>ropyXi<ita«» 
5(4ii)HykiiviOloiiO| 0,75 0* )»• disooiTOd i& di03i&a@t 10 ml* 
fey hoeitii^ In a %rater tmlU a% abotit T3® for 1»5 «lttwt©s with 
ftimkliigt the pule yellow eolution ^ism ebtainea ifas filtered 
arid alloi^ed to stand at rooisi tsoa^er^ture* The oryetale 
e^ »arat@dl were filtered off after S»5 l^urst wae»e4 thrioe 
with 5-al« ^rtioiie of ether aM dried* the white orystale 
weighed 0«>5 @« (46«7;l) and aelted at 1$a«l92»5* with 
deot^^^aitioa* Le.^ ir and ooworkers (317) reported m«p* 200* 
201^ ' Coorr*) 
Ajial* Jfoiiadf c« ?2»40i ll» 6«uB$ i« 1^ »60 
Calo. for OigHigOllgi -^j 71.931 ilt 6«a4j Hf 1%SJ 
f4i 
3* g^llWy|?ii^ffWM4«f-§(4Sl^^iltte^ 
h i^xtiiS^e of 16*^ i» (0*10 s^le) of fhi»^lAC<»ilaldie 
ftel4 stiifl est^rt 10«s g* (0«tO siole) of glfoine othyX «3t«r, 
i^ id 11 al» (0«11 aole) of bensaldoh^do mA §0 sil« of i^etroioiai 
etii^r C^ *|;»* 40-60«) was talt«:i in a 5&0«al thro«««iiQol£Od flask 
fiilod irlth ft ^^huaio^i otirrort roflax oondwosor and 6 
droppisg ftm^el* the mixturo vas r@flux«l for 5«§ boiirs 
iritb 8%irriag« tm ljil4iyKOlO£io b«gcm to oo^rate wilhin 
t§ mlimlojs a£i<l the solution booaso ooiour@4* Aft or a&out 
2 iioure Of r#flti»iDg to al« of ^otrolORSS stber va@ ad^ea 
in orSor to ri^lace the lo«o« fhe proauot wao 'tro.At@d with 
fe^i^Qfio miea t^ he refluxlag woo over oM kept ovomight* I t 
was fllt^rc^t i^ aeh^d witb beos^io ]^ti4 drios* Tho pale yollon 
2-b@ii£yl.<<4«%eiti8yliA i^«<»5(iH}«isMbdiisolono woi£;hea 11 g* I t 
aoltoa at t?^»»1?6«» A fi«Pth«r crop of U5 g# of product wao 
o i^&aif^ ti fro® the ftotiior liqtuor mi oimo^itrmtiof)* :io the 
total srioiS *?iis 12»5 g* C46«4J5)» 
^,lffli:yililU,iam^« a-Bc«yl-4-l>«»yll«lmo-§(4M)-iai«losoioae 
(4*7§ g«) »aa iiooolvoi i» too ml* of diiotill@4 b^»«ie hf 
heatii^ in a i«it@r h^th ajnd %h9 eM»lution wtm filtered throti#i 
ft fluted filt^^r piper using & t^ ot imter f^nn^* frio flaak 
vftS tKJbOiOd bf hooting § ml« of bOfuieRe In i t ^AM filtered 
into tlie ^ftii^  bulk* the pale brown filtoxute w^& allowed to 
etand at rosm tee^erature* The orystula se^mfmted were 
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f l i teroS oa a ^Imm s in ierM fiiaii@I af ter t«ro d ^ s * Th« 
ery«t£ils ««ere wa@h«d tvio« %jlth t2«»ttl* portions of d i s t i l l ed 
bimaeiie unit d r i t i t t^^ e pal® ^«lldw of^sts&lfi vei$he& 5*6 g* 
(75#3^) mA a tUed a t 17t*17ae» Ftager aaS 2©h (315) r^on«& 
ai#p« 177#5« 
Aiiait feiMidi 0» 77*841 ilf 5*50| K» tO*57 
Caio. for Ci'^lii^Oigi G, 77*841 H» 5*531 lif t O . ^ 
Hi®^lsio©liiKl.dic mM eth^l ^t@r a£t4 glyoian eth^l o s t ^ 
di;itaii^«df r@3ptollimlyt f r ^ & g* (0*02^ a@l«) im& A^'j g* 
(O.O^^ ao.®) df t^# oorroepondla^ dster I^droohioritl^d vdr« 
t^ l£€si in s r«iiolloii tal)@t ^^^ ml* (o«019 saold/ 9£ anisald^h^de 
aa4 & sd« of fur® drr beastiio vore &M&0tt tii® tubo vas sealod 
tkn& e^m:k.m ir«ll» wh«Ei th« ii^latii^ii Iseeaate yoilo%ridh 1^ p»«^ ii« 
1% v ^ ^@pt a t rooit t^ki>eratmre (to<»)* Aftor about 4 hours 
jreJtlow lmi4it20lOfie b^ipm to 8«paf^t@* 7hO' reaolion tube was 
l£^t a t W9^m tSBM^eraturo to ta l ly for about 24 hours* the 
isiSasolono aoparatod was f i l toroS of ft naaho^ with hmmene 
saM drioa* fho jr^liov prodmot »«ltlng a t t34«*1d^o »ith 
4®O0iS^sitioii iiOigh«4 2*7 g* (43.7^) • 
(0*U S*) '^a@ ^le@oIired i s 30 ml* of di@tillo4 bettsone t^ 
tsifetinf in a viator b'ito» fh© solution was f i l tered througli 
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m flateS f i l t e r pmpet* tm srollov f l l t t r a le vmu allovdd to 
«taM ^% f&om Icspttraiara mr9rai0i%i, th% OI^SI^AIS a ^ a r a i ^ 
w@r« f i l t t r ^ 9ff« irmahM Ihriee « i^th >st3L« porlianft of 
difitillei b^mir»# ani ilild4 in th« 9v«»# The ydllow er2r®&aX« 
w«lgn@i t>•^9§ 0* (79 ) aM seited at 136*187* i^ith d@6QB p^<isiti«i 
Aii&l* Founds Cf ?4»2>t Kt ^•'7§l Mf 9«^§ 
C^ l^^ gOgSg ro%uiroBi a, 75»95l Hf ^i»52| St 9.56 
^^l^od ^t ai;^i;ifie ott:^! outer tiad aootlaAdlc mi4. e%h^% 
m%^T ot^ t^ l^nodi roapootiirol^t Srmi ^ g» (0*Q^ s^.e) and ^«3 g« 
(0.027 stole) of %im eorr^pondiag ootcr ^^rochloridoe v@ro 
mixod im a dry to®t ta&«# fo thi@ ^ isl* of dry b^asimo and 
2*a ml* (0.022 ^ilo) of bOfi£flkld«liyd& \#er« addodf lh« toot 
tu^o i#si@ &ir'titl|r corleodt »i^^^^ vmll m& ullQy&d to stand 
$,% tom^ tonpOTiittiro* the colour of tho roaotion mixiutro 
turaod r#(i hromi and aft^^ about 1 hour yollow oxystale bogaa 
to separate* oa the noset day the orystuls verv filtered off« 
i^iai^ ed w l ^ etiior and dried* ihe jrield of ^ l e yellow 2««ieti!iyl« 
4*fcii«Byl4di^ e»M4H)-4siida»olOtt© wae a*^ g* (H*7.-i)* i t melted 
at 1§9<»172^  tfit^ deo^apoeitiofi* 
Method l i t Five £:raffl6 (a*036 moie) of glyoiae etl^l eator 
iiydr0e.^ioMdq, 5*3 6* (0*027 aole) of aeettaidie acid ethyl 
e@t@r r^droohlorids and %^ B* (a«a6^ aole) of eodiun 
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Hdar^na t t w@r« itixed if«ll in a sorter a&d the mixture vme 
tmUrni. in m 1CX>«QI« Ssy f@iii^*botl^«d flft»M# To thic^ 2«^ ai« 
(a.oa^ »»ie) of l»eiisiPi4^)^« and 5 sO.* Qt €xir x^leiie ware 
fi44«d smA h ^ t t d in a ¥al$r ^%h m% mh&u% 70@* In the 
^«Siimiii0 there n&s ^#»rc»ti8 #ff«rv^d£ie« aiid t^e h^droohioxidot 
9f the esters were eesverted iat© liquid esters* So iaidaseloii* 
s^isr^teai even tn^igti i t V&.B rieated for t hour* In the 
l»€^iiiiifig tlie ilmk. ttfae st^ akea* The ^>lution beo^ ime yeilov 
eolourea* ua cos^iiivj pale yeXl.>'«f crystals of iaidaxolone 
separ^t^* -he product was filtered off arid v^Bhcd with 
«lietili#3 water end etiiar* i'lie yield was 1 g, (20,ti^/* 
nWnaMllh^^.lmi'^ <>n reorystalliEatioii fma hmmme ^ l e 
yeXlo%f cryst;-!® »elti«r. At 17?*5*178»5® with deoos^sitioii 
vfis obtaiiiea. S^aar (506} r^ort©d a#p* 1-69-172®. 
Afial. Fouadt G* 71*01} H, !?*4l| I^ t 14*99 
a,ile* for Ci^i^^oHgi G» 7-^*9!.'I H, 5.41 J il» 1§*05 
A mixture of glycine et t^l iHiter d@d aoetiaidio aoid 
ethyl ester obtftined reepeotiirely froa !? g* (0*0^6 mole) aM 
^•3 r>* (c>«027 aole) of tbe eorn^potidifig ester hydrochloride 
va^ takM in a. dry ts®t false* 'X'o trtis 2*5 al* (0*021 aole) 
of snisald^iyde aisd 5 ml* of dry b^mese were addodf the test 
tahe «i*B ti , htly oorkedf sh*^ea well and allowed to sts^nd at 
rooia t«^>#r*ture« xae solutloii gradu^^lly beoase red hroi«i 
%m 
aJ3d'afl@r Aljoal ^ alnutea yeiXdur cri^stale bogim lo 8^^aml«« 
iov on etmking ^l^nty of Imidasol^ne s^»aiul«id« Aft#r two 
da:r« til© ©r^ sfeal® wsr® filtered ®ff• fh® yeliov 2-«i<ithyl* 
4-^iiis|'Udaae-5(4H)-ialdiaol(me melting m% I9fi*199« with 
|^^^ta^,U.iy^U,ejtn 2-.^#thyi-4-«tRi^U4ene*.5(4H)*iaidaaol©a« 
(0*5 c«i ^^^ rttor^stalUesd ffom clisUlltd \>&mm® (70 a l t )* 
the ^l©ia of ,i?ell9i# a«9Sle si^ A^p^ d crystals aeltin^T i t 20l*^a» 
Mlth aeoix^<N,^itioa wm 0,565 g. C?3/)» 
hmlm Fciisdt G, 66#741 a, &*66| H, 12*84 
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l i l t ,m,mmmf'.tim uf wiSAfUEAta^  2,4*m«UBsfXfUf tD 
li)« »«tiiQ4 Q£ k0mm (548)* Ballaidittt on stfontiua carbonat* 
©stalest wmm pr^s^^O'M 90 f#ll<^aj eftsftntially acedriing to %h% 
4lrm%imm giir^ ri in the i^^hlet 8U|»fXleS al^ng i^itli tho 
fCH#«r*« ^r^^ifttioii appuratus* k f i l i n g doluti&fi of 106 g« 
of i}2r4jral«d sttonti^ai eh3.diido i» 11* of SietillA^ imter \m% 
trtmtM «rll^ a Itot aolutiOB of 45 f* of am i^^ roua soaXtua 
oan^ d&ato in 1 ^ oi* of il@tillod vs l^ert whm& atrOEtlaa 
<mi1>ofiato Froeifltatod* thm ttlxturo w&s l>oilod for about 
0«^ Dour In ordor to m»k® th« ^r^olpitato granular* whos tho 
proeiplti&to oottloS <Lmtsi i t ^aa filtoro^ aM vmahe^ aovoral 
tlttMi wltt) 4iatlllod vattr liar d#i»tata.tloa* The atrontitfli 
oar^mto «;as dried In an Oiren at about 110® and povdered 
well* A &ua^«iaioa of ^ gm of atrontlisi oarbonate ia 40o al* 
of distilled viiter at 70*^  wan tr^ted ¥i%h a hot aoiutiofi of 
pailadiiita oi^ lorid@ (j^ repared br diaeolvit^ 1 g* of palladiuM 
ohloride in a aintttre of i»3 sO.* of ^ r e liirdroohlorio aoid 
afid 6*S ml* of diatilled water hf hoatini on a nimm bath 
for 1 h&ut ¥i%ti oooaoional m&kim) ^it^ oonetoat stirring* 
the atirrin^ vraa oontimted for 1i^  i^imtea while the t^^er^ture 
of the liixture waa beln^ naintalned at 70^ • vhma th@ brot^ A co-
loured oi^talyat s e t t l e down i t yae f i l t e r ^ on A glasa 
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10 A^em&'^ttmk l i l l the %f^ iii>i»gs wm^ pt^e%imll^ fr«e f i ^a 
&hi9ri4« ions* I t vim dfi«<l i n a vaaema 4es@ioat0r over 
^ i l d fo^ iss l i ia i)^dro9il4@ and paiii#re4 w«ll« 7hd catalyst 
¥«lgliM 46»p s« I t was t i ^ j i s f ^ r e d lu te a glamn^tii^pered 
otmiot^l f l a o l ftui liept i n a d6ssicii.ti>r « i^r#r aol id potadsiim 
Is^dr08i4@» 
^#tiaa .^,.J ,^i f i v e graoMi (0,020 a o l t i Qt erai© 2'-pii®i^l-'4-
oxid« Giil&LjTgt i»i34 ^ £il« of 9%is^l a€etat6 were taken < i^ii 
I^r9i«»s.t«d in m f^wer^s seisi^wler^drdg^iat iOA £^paratu» 
itftd#r a p'r«tt®tr« i»f 15 «&• higher %h&a mt&msimtiQ pressurd 
»M a t fii'^a teQ^#rd.tur« Ct6«>« ¥h@ii t^ie ^d rog^mt ion v«^ 8 
• tar t«d asst of tJ"** y«il#w 3«-ph«ii.yl*4-b««ia3rli4«an#*5(4iO* 
imii&Mi&l&ne rmminM mnAimsolrod* I t gxuiu^Xl^ dissolTdd 
af^ the ^ 6 j f t i i dv B^tiii^at««l iaidosolf^e »-i^ ?armt@4 us tb« 
^arogsn^t ion prde««d@d« lh« siMiorptien of h^drog^ vas 
r^pid i^lthdugb the rate aiewiir dtcreased v i t f i time* trm 
elMidrptiefi e f ^ t r e g t t i praet ieal iy oeaeed aft@r 2 * ^ hours 
hf %m% t i »e ene sKiieeulMr propertion of liirdrogeii \mM Ahmth^A 
1^ the sulietanee* tm tlmsk ^m» e.'mken fer 15 alnutes ^»re» 
X.fie o<mt«fit8 of ttse fleeic t^ er® f i l tered, using & giaee e i s t ^ e i 
^ t m e l * {the f l i t e r a t e was need to tr^y:^ef©r the eol id aat@rial 
t!>5 
fr<ismr« ^ fti3mJ£ifig 111® f l«8^ In o&M w^tm* XI19 r@sidtit 
dl^t^Qttd ww^ %rm.%M vfith to sl» of ether & filt®r@d on a 
liitmQh immtH* 1% M&» wmheS. %vlo# v i t h ^m^m portions of 
o tn t r mad i r l«S« fl^o f%®M Qt ] ^ l « fol low 2<*pli@f3f l,«4«^ E^HiMr'<i'** 
§C4H)«4s^4«soloii# ¥m 0* 4S§ a* 1% a«lt«S &t 16^1$6*§« lo 
a oi«ar p^lo irollov jL4%«tia on iB^ld h«^ting (the r ioo of 
Af isr r«sovi»i Iho f l l l o r & t « tt&& Urn ttltewmtian flaalr 
t h * rosid^e oMitsi.|fii«g %Ue mi%mlf^% msA mm% of tho hjrdrogciift* 
t i oa proitiot vsm iritA W saotiofi* 1% ¥i^gh«d 4*12 g* flio 
l»oift«fiM rasi i i io ims l(4^«ii l a a 230^^1* oonl^X fl.a@^ ^ ^ 
li«aiod will3 t40 mi« of d i s i i l i o S hmitmie i n a. ufatsr balh a l 
a ^ u t 74® fo r ^ Mauios v%%h &tmkim$ vh^ %h» pro4uet 
iliiM^Xvot* l)i« OiOlaliott i«a.o f i i t o rod with imetion ihroiagli 
ft i laoe sint@ro4 lUanoX in io 1§0 g^* potrolotm e i i ^ r ( l»*p« 
60«S0^|« ^'Isatir of ot^otalo of liii^b»olOfio a^^ra to^ i n tHo 
f l l l^ : ,^ , l io& fla«le iaaodll««.%el^ * tho ooaio^l. flaftie ^ae y i^ohod 
Ibf hoatifflg 10 iftlt of ^emii^o i n I t ^m^ f i i t o r o ^ into tho 
smXn i/allE« I t %fm« ailowoS to stand at rooa t«i^@r^tur« for 
§ hour©* turn 6i^9ta.l8 %ror& ooileetoci on s ^laas olnterod 
tummlt vmmhed, twioo wlttt SCi<HiJl* |iortlo»fi of potrolotsi othor 
(b*p* iCl«^0«) aM. S r l ^ )»^  suotion* Tho w e l ^ t of the p^lo 
m 
fellow 2**|th i^yl»4H&ei»yl«"* (^4ii)-ifflldtea0loa© was 3*1^ £•• (74•§,*)• 
I I mslfeea at l6B*t6S* %Q a 'T-^ rv elifer gal© .irell©** liquid <ii 
i ^ i d JseaUng ( llie ris© of lei^^atar© wa® 13« f«r almil© 
ut a&0ul the aaltlag p#iiii}« Tm total ^ridld ^ ^ 4*24 g* 
|ji.^ ftj8^ | | t €rtt#« g-pii«isrl*4*feeais|rll4^«i»§(4M)-»iai4a«ol©ii« 
ib g«t O.oau a0i«)^piai«aium on 3troAtlt» oar^iml® c^ttotljrat 
C& e*) mi4 eti^l m6%&%9 i^^ ml) wer® %mM&n m^ hy4mBm^%M 
at fo&m ttt^eratmare (24^) lioid tinier n ptemmitm Qi 20 im» ^li^ior 
tima atn^ephtrio fr«saiii*« using fQ«f3r*e &4i»i<«icr<i iiydrogcsiai* 
tldfi i^pmratus* ^ost 9i %m ^«ll0v g*pn«ii|rl«4^«»isjrlldi^«» 
wmm 3tajrt®d« ^ 1 me IM ii^trogt^atiezi pr«»oe«ded i t gi^iltmlljr 
41«a0l^«i aal tii@ j^ale f^elloy sutur^tad imi&ms^lQnm sepciratea* 
$h« lute 9f a^sofptKm ^t Uy^w^mk mm AIM»&% vmit&xm t i l l 
tii« «tl^taiic0 «^ ^ x^ ^ oa« iidl^ular pr0|»drtl<m of hy4rogea 
vltnifi fiO^out foy^ fidur^* Trieis tti-@r« «;a« pimetldnllir a«3 stor« 
ftltSQi^tlim of nr^i^en* fti@ fl«i@^ y» stsanon fo^ l«^ houra 
smf$ aiiNioim«et®dt oo led la th@ rofi^gexmtor for 1 hOitr 
mull fllt€ir«d.f (flie f t l t^rate «&« tisod to timnsf^ tuo sol l i 
atit@rlia.li eosplotol^ from tho fla@lc)* Aft^ dryltig ^y suotion 
tho rosidue oontsiiiiiig tiio oatalf st aM ^»©t of the j^roduot 
vt4 :^hod 9»t «t 
im 
th& iilaov® residue yiem v@ll |}C»v4«r«(l and 4«&& g* 9S I I 
0.f th® pt&^titst @litaiit«d was fil%®j:-«d inro't^ti a flulM fill«jr 
i'ini4»iii»l^ a® b^].ii to s^sxmv* JteieSiat«lLf~ In the fll%erai«» 
to th« fsdfiloaX flan^ 0ii»%aiitiae t'^ <i 6a%iii^6t ^ al« of bauson* 
wfts aiS4€ti hda^oS axid fil|@red inl0 tt^e imin hulk* ht%&t 
keeping tDd fliMili i» l^ i# iee eh«si of a r@frigeral0r for 
a»§ i^urs I t WA® leept «»it«lds t i l l %m hmmmxm c i ^ s t a l l l e^ 
r«»#lt«i« tb® pm^tkQt vm filtered and ^asnod thrio® with 
lo al« ^ r t l o n a of dfy «tt3«r« ^he yi@ld of fale yellow 
2«»pti«H3rl'<^*^«fii$yl-5(4H)*»isii4ft«olon« aelting a.t 164* to a 
vor^ ol«ar liciuiS (on zmpl^ heati»g> vas t«6 t* C6!i*^  )• 
i.<^,iy,ffmifrtl.l>^il a-jmei^l-4*b^ayl-.$( 411 )*iaiaa«oloii« 
Ca«a5 g«) isolates ffOii Iho roaidtit oontminiug the platiaim 
Mtt«a,l^ 8t mid tuo aiil$st:.4£ioa was 4i&8olvod in lo ail* of d is t i l l td 
hmrnmnet hy hm^tim i^ a ^sktar lath at al^o^t 72o for ^ aiuytot* 
fi>« eolation warn flltorod into 10 ml« of f^trolema ©thor 
< l)*p» 6i>*30<>)* fh« Of^oti^ls of %m iaidaiiolona h@gm. to 
aopar^^te ii^oSlatoly* After 5 iioura, tha orystala aeparmtod 
i^ara filt©r#d on a Hlrseii fUimol« wasitod t^srica ^itli 5 Ml* 
fortiona of aist i l loS atlior ana 4ri#d ^ suotioa* fha paLa 
follosi erystalB of 2»|sw®3yl"^-'fe^Biifl«»5(4;ij*iaida80l©ii« moltod 
15S 
« l t6a-»t69» %© a irefy ©lAatr pi^e y«U^w l i ^a i f i «ri iii|>i4 
h*:itiiig Ct^« f i s t dl' t6i^®rattir« was al»du% 1^ <^  p%r adLnule a l 
A^dul t l i« s*f«)« fbe sasdd melting point <»f i t i ia aubat.t^o 
wi th 2«^li'dii^i«4««^«msyi<«»S(4il)«iii^4i««#io&« obtained lir e0iii«fi#» 
i i t^ 9h«!i|rlalaiiiiit t t t i ^ i ester ^ M l^«3iaiai4io aoi4 « t ^ l m%mt 
f Ii9 i a f m r«d atettrm of tiiess ti»d fli3a#l«fi were ident ioa l* 
mmk* f&&Mi Cf ?6«83| % ^48 i Sff tt«68 
Oale* for ^16^14^%* ^* 76*781 i i , 5»64t l i t ^^^^^ 
(i^Djr4i#3£jfb«(i$|rli4^«)«>&C4li)«-iai#ft£dl9!id» ^ sag* of p i a t lma 
oidd* ^ t a l ^ s l ntsd 7§ al* of et?ijrl ae^t.^lt %rere takmt and 
l^4rof^mti4 iii » 79vm*a stsiHUiofO i^dr^gtimtidii iippiuratue 
umldr m |>r@esur« @f lO^ul SO w»* high&r tliais at^ai^iierio 
]^e#3ttr« mA a^t i^os t^>^»itar« (34^)* m-Mi lh« l3^dregcii«ti«a 
»a» afeft^ fttd aost of the 2-pii^^i^«l*(p«»i^4r03i^b@iuijriiA'm«)"»^(^)« 
ittida20loiie mm mAimmlimd %mt «M ti^e hydrdgen&tion pfoee^eft 
tiie ofiiiige ysliCHi uaafttmfiktedi isiiastdXone ^^daai l f went i^te 
mlu%i&m to s4v& a liftie feilow aa'^ui'at^ jysiiidiHidiono wtiioh 
praoipitated ifm> %m eoiutlon* Xtte h^drngonati^ti WAS dv#r 
wittiin 1*5 i'icmr@« Xho i^ iroSaet w&a flXt@ri»d <»n a Motmer 
ftifmel i ^ washed thrio@ ^itii 25 ai« pdrti^ne of di3tllXea 
w 
fv# gittss <0«0O72 male) 9t well f^wdl^ re t^ ofiii@ a^D«^l« 
4««nifirlldas#»§(4i)*ittii«imi08« wskS iiydroe^iated using 6 f« 
0f pullndlas o» &%tQn%%im Qar^oaat® sata3.r@t in th« ptwt&k^'B 
m% the ^gtmiim of tfi® l^drogeimtifm* 1% gradimtlir dlwiolvcd 
SMI th« !i$ t^r9g^Qfttt0ii pro@«^€<l ftM a prsaotioall^ edlDorlCNM 
mivi%iQn &i th@ SEluf«t«i(l Imidas^loQe «?as obtained afler 
aybout § iiours* lievairort ti^e ah^Mi^ of t^e fi&nlc v^e eiitilliiiieil 
f#r 1§ iiln.it^* Xhe flai^ tias 4i0©o»r.eQt@d j^)d ttie e e l u t i ^ 
¥»» f i i lsr td liiroti^ A glasd siail^r^ f^nel t fri@ roei^ue 
yaa iw&iied twiee ¥it,n t«!» ai* p^^rlion^ of etri^l aeetaie* fiie 
f i i t^ i^le &»d ii^e ^asliiiig® vere iintdiateljr evapotmled 19 
drfiiees mn^er rtSmae^ pressure l^ a^  el-iaMiig the fXRik in eeid 
w^ier* the reniiut wae treated witfi 30 &l» ef Slsiilled 
ether m^ fiifeerei en a glii^ s© s4«leretf futmiel* tii© preiaet 
tiras ii^ ugbed %viee with 10«»ml.« perti^iRS of eth&r M»I 4 r i ^ * 
fi'ie weif.lit of til® elifjtitly pal© yellew 2-|>iseriyl-4-*siilflyl* 
§C4ii)«4iiid«SQieiie was t»6& g*(S2»4^)* -^ t melted to a o l ^ r 
im 
§M imle y«XXo¥ liquid at I44«!4t^ ®n rapid h^iUi^* 
(a«4 g«) i^ s^ dissolirod in $0 al* of @^i%«»@ \^ hm^ting in d 
wmtm hsilh &% alHiiii 6?^ f#r 2 ainut^tsy tii9 solution wae 
transforrod laio eontrifuig* tt^iiOf coolod and o@atrify|r<Ki la 
order lo i-^ eoir® tho eollidal oy t^mljrat pree«mt in It* I t wso 
filt©r©d uaiKg m flatsd gr&^metrio f i l te r paper &iid the 
filtetmlo wa® eoiiooiitr^lad to alioitt 1§ ml* txad^r diiiiaiahod 
prossuro t^ snaking ttm flssk iti oold valor* 7he oryot^lo 
o^furalM %fc^ e fodissc>lvod W coating with o-nakiog for 1*§ 
minutoo s t 72^* Tho palo yollow oolatiois vma filtered into 
tS ml* of potroloutt etiior <b^» 6o»eoo) tiirough a flatod 
fr&iri»etrio f i l tor i^^or* I t woo allowod to otsuf^  ^t rooa 
toaporalitre for f mwm mi& the or^otals ooi><Aratod ^oro 
filtered Ofi o HiroGh ftumol* fiit os^otals wore woahod four 
timos ¥itli >*®l« portiotio of d is t i l led othor ^nd driod* tiio 
palo follow orfot&lo r^oigliod 0*2 g« {^%) $m& aoltod ot 
15>*159® to a vory e l ^ r pale yollo^ liquid on ntpld neatiag* 
On a i'urti'iOr o r r O ^ H i O a i l o S tim tli© m^m SOlVOlt thO rae l t ing 
point wae raisod to 160*161^* 
ABftl* Faints Cf 72*72$ !lf 5.441 l^ » 9*67 
C l^BigOgBg roqair^^St C» 72*84| ii, 5.7^1 B| 9*99 
159 
4* g^fiifRyli^Ti^f '^fHr^lyMiiflhW^itf^^^^^ 
a-ph@iwl*4*w«©*feufeylid«s«»§(4ii}»ialdii»©l«ia© {3 $*$ 0.023 »»l») 
l^reesar® sf 1§ wm.higmiT than a^si9»ptierio fr«8»ur6 aslag 
pkll«liiA mi eiitmtiuift enirbdiiatd o^italyst (5 g«) in th« 
r^«8«{t6«) of 8%r«^ l ae€%ai# (7!^  ml*)* It) %n@ ti^iwn,in$ a jg«>cMl 
j ^ r t of the ttzt«alrat»^^ iai(ls^0l@ti« resaindS tindlssoXvei* 
1% gtm&uAlly a%»mlv&& i^M Iho r^iluetioa fjro^uct s^arat#d 
as %h^ ^•'Srog^iiatiaa itroeaodad* Xha abaorplion of hydrogan 
ima fmf Id in ti'4« ^^ioiiing l>u% %^i« rata gmdimXlf dt:>craet&ed 
uith i^®a aM after a^oat fi»ur oaurs bjr ti-iat t isa o&a aoiaaalar 
pjroparliofi of iifdrog«ii vaa abaort^Mf thart «as a sudden and 
oaastinl fall i» feiie rata af al^aorptlaa of *iydr^eii» iiowayart 
tna slsakiag of %h& fia®^ *as eoritiaaed for 1 howt* -Iha 
ilimk was disoontiaoled ii»nd tha oont@iii&a nere filtered uaing: 
a glaaa aintarad fuimsl* About H ai* of ath^l aoetato waa 
aaad to ir^n&iBr tu^ aolid oateriaia aoi^lalal^ ir(m the 
flaaJ£« Tlxa p@l% brown fil torata r^aa tranefarrad lata a 
flaak and th^ii Iha ri^idtia waa driad by aaotion* the raaidaa 
vaigtiad 8»y^ g« aiad i t oontaiaad tha catalyst m%^ a part of 
trid hydr^^esaatloa product # 
thm psiXe brown fii t«rata vm» iaa^iataXy avaporatad to 
tm 
¥ml@r* fii« trhlte reeidud e0n%aliiing a l i t t l e ^al« broken 
as-lerial mm trem%9& with 1^ al* of 6%mw oM £%l%®r^ on & 
glasd @l»^ @£-^  li^ xii^ el* tii9 prodmet wim vaei^^i tvles with 
7*S al» portion® of eth#r and 4ri«d« 7h« %«hite a<»|>rtenyl* 
4«606^,2ljrl«»§(4ii)*iAiiftSdloae wei£li«d Q*M g« I t m«lt«d 
At 140,§«!42«5« tf» a p&l& hmm liquid* 
Xa.# r^sidtt® <»^at<dfiii^ th« oataljfst aod the Dydrog^&tieii 
froduet wiui povd^red^ laM^ in a s^eieaX flask and neatad 
mith a§ ill . df diatil le4 t^eitatfia ia ^ wat«r ^ath at 72<> for 
3 nie. tes with ftiiaieingt v h ^ t^ i« product ^as diaadlved* 
The adL^tion mm filtered thttiugn a glass aintored funnel 
and the residue waa »asi>ed \«lt^ i 1U ml* of hot be^ene* A 
white residue oe^taiaing a l i t t l e pale )»rovfO eti!»8taitee vaa 
dbtai^ed wn^i the f i l ter^te wa© ev&.parated t© dryness under 
reduced ^reaaure W ebakifig the flaa^ ia a oeld water hm%h* 
I t %raa treated ^it^. 20 al« of etliert filtered on a glaaa 
aintered fumielf «aan^ twice Mi%h ?»5 al« portiona of ether 
and dried* the perfectli^ w^site product «eigried 2.71 g* aisd 
aelted at I4f-t45® to a pale browa liquid* The total yield 
ef 2«-pli«^l-4*»sec*b tyl-5(4ti)*l»ldaaoleae wa^  3*63 i:* (71»9»)* 
lt^afi,lftli^\,ii^llti» 2-?ii®n/l-4-ae0-b tyl-5( 4 -^  )-iaidaaolOBe 
(0*2 g*) #^a3 diaeolved ia booia^ fie (4 al*) by heaiiag vitb 
ari^kiag for 3 miautea ia a w.ktar bath at ly and the aolution 
1$l 
%riis filtered Xn%Q 4 al* <if pett^lmm «tmT ( h*pm 6o-8a«)* 
I t vm ikll0we4 19 «iaM %% rooia leiai^eratai'd for 5*^ mum 
mnA lr.6 ef^s&ale e^azutdd were filtered on a iiirsoa fumielt 
1% wskB wmst'ied tlirio« with 2«®JL« .p-orlione of «iiier and dried* 
f«« er^st-silii w©i-« »b«>lat«ly vhit% and mel t^ al 142*144* 
to ft p^ie l»r@¥it liquid* 
f,mX* WtkvtaAt Cf 72*t3i H, 7«59 i H, l2»ao 
Five gr^ma <O«025 flM^le) of of»d^ 2«ph«)jrl»4«i@opropylidfliM«> 
^(4H)«»i«idftzoloiio va« li^drog«»ai«d usiog § g« of ji^ladiua 
oa sironlliA oarbonato eatalyst in 6i^ e pr^s^ico of 75 al« of 
•tiiyl &o«ti.il9 in a to^«r*« sml"«ioro h^drogonation &p|.«raltt«t 
nador & prtsauro of 1S» am* ^ig^#r t^ u^ei ataospnerie pressuro 
mod at ro<m tea^or^ittaro C2S«)« '#i}^ the li;^dragOiiiitioii va® 
etartod a good ^art of tao 2-|>ti'fii^ rl-4*«iaopropylidtit©»&(4ii)** 
iaidaaolofio riiMiiaod uiidia^olva4» km tho ^^rogeniitioii 
proeoedod i t graduallir diasolvad and the aattumtod imldasolone 
ftt^armt^t Ii^ the bofiiming the rate of afeeorption of Hrdrogen 
m&6 V9Wf iili^ h but i t gi^adaally deor^uiedf a»d t.'i@re wae a 
e^d^i and const 4iit fail in the rate after about ^ hours hf 
timt t l se one atoleoular P'rofortion of li^.roge& %;aa a^i^rl»ed» 
to traaefer %m mli& mat^riala os^i^leteijr froa tiie fiaelc 10 al» 
Ui 
#f ethyl ae«ta%# ^nm uscnlt the &ligh%lf fal« brova filfedfult 
mm T9mf®A ttmi the f lasl »»d lt)# r^ i aue %^a@ dried by «ii6tiffii« 
fisis r@al.dtae edfitaislns %^i® eatalys^ <ifid « part of %h^ i^&rd* 
Xhd fill«rski# viMi «inM^r^t«^ to (lrya«i»i under r@dueM 
l»r««^@ i^ shiiki^ %m ilmwk in eold \«itt©r« Tm %»alte 
residue oontmi^ii^ sligiit p&Xe y^llov «i&etaooe ws^ tr«»tt i 
with 13 isl* of other and fiit«ro4 on a glu^os oiatorod fy^tiol* 
I t was v&siiod twioo witi) ^*al* portions of ether and dried* 
the vhito product w©ig!ied 1.897 g» e^ od molted at t5^«5»16l® 
to a rod Irroi® iittiid* 
ff^ o reeidtio ooataiti i^ ti^e i^taiyst and a part of the 
hydrog^tation |»fodiiot was meXl powderodf ta^^i in a eoai^tl 
flae^t ^^ mi* of be»se»o waa added and hinted vitti ehaking 
for > minutes in a water Ijath at t5*,w^«»i the prodmot wa© 
dieaolvod* the eol tioa ^mm filtered tiirough a glaoo sintered 
funnel hf doo&atatior,* the ostaly^t va« imeried by nmxtxne 
with 10 ffil* Of hrnmm^ and filtered into ta© aain bain, flie 
pmie yello%r fi I t orate wae evaj^rated to drynoae under redueed 
preesure by ei^ aOEitii the flaele in oold vat@r» the white 
reaidue oontaining a slight i^alo brovn mibstanoe ^aa treated 
with ^ al* of ether* ^t was traaaferred to a glass sintered 
fttnnolf washed t«iee #lth !0««d# portisne of ethor ai^ dried* 
Tm j^rodtaot wae white and i t veigHod 2*48 g* ^t melted at 
n$ 
1§8-t61« to a red ferowB l4qiAi4. the %9%ml j r i e i ^ ^^ 3*78 g« 
li«.':v|ifig i n a %i£il@r liath mt 70* i9f 1 a i ^ i l « t tne solution vm 
ttw&^fmw^ l a i n e«ia%r&l^e lu&eiSf 6&dl64 and o^ t r i f i i gea la 
0rd«r ia rasiove %^ i« eolXoidal i»i.tely@l l>r@eimt i n I t * 1% 
W9M f i l l#r«di throuii^ a gtiiivlmetrie f i l t e r paf@rt<^Qone@iitrat«d 
to ftt>oiit 6 » l * tinder rt$l»oe4 pr#8®uni ^jr sfiakifig tue n^ole 
In eoid ¥at@r* fUd Qt$n%&X& Q@pmm%^ ^^ero red lsso lv^ 1»y 
Iteiitlfig i n a w&tar ^ I t i at About tCi<* for t ainuto ^ i t b 
«rialEisg And f i l t® ro^ ttirotigt} & grAYi^';dlrio f i l t e r fspor Into 
4 al« of potroloois %%h9tt ih*p* iO«60»)« I t was allowed to 
st^^td at rooa teii|>oraturo* 4 f ter about 3^5 marm t'm o ^ a t ^ a 
ai^arata^ were f i l t e r e d u l l h saotiont »aahed thr ioe vi%h 1«5«ttl« 
liortione of a i® t l l l ed ether iuiS dried* the \^hit® iney&^^ls 
weighed 0«16 g« (53 *^ ) and aelted at I61«»165® to a red brova 
li<iuld» 
.^nal* Found! Cf 71 #55$ iiy 6«9^s lit 14*01 
Cijgtil^OBg r« i«Li r^ t Q^ 7t*26t lu ^*9Bi i , 13.85 
fhrea trame (0*011 aole) of reori^atallised 2-bensyl-4» 
ben2|rliAime«»^(4fO'«>iaidasiolonef 5 #* of palladiym on e t ron t l ^ i 
Ii4 
^&t% %^mi iiM ti^tf^Bmm%9d in a toiler*« eaeii«^erci bydrft* 
df ^a Mi« iiigher %han mm&Bpimtle pTmmi^&* fh« lwSz^ €<Na»** 
iion waa &v©r In ^^ iftiimtds. tm solid im«iktu{«l@a iM,d«sdioa* 
«m» &m,vmt^ into soluile @attiml«4 isiiS^dion®* fa« 
eoltiUoa liike so^ii fiX%©r«g tiirotifi} n glftss aintertd £iium«i 
and tti# rasiditt MSMI vm r^ied v^lth 1$ al« of 0% '^^ i aeetate* 
tm f i l terate *si w^shiiif© «#r« la»«(l4ately ^va^fmte^i t© 
wftt^ r* fh@ $rf@taXliii# r#@idue f^to trte^tdd ^llii ^ ml« of 
othor dried ovtir soditm ii#%al« I I was filt@rod on n gl&a* 
sii^lerod furniolf w&mh%&, twioe %ritli to«<fii« portion® of diy 
ein^r tt£id driod* tm ^isld of almoal »iiile ^ro^ot aelUng 
ftt 1i4-t24* wan U3 g* ('^f^ij*). 
S«orf»t^ilieod 2«»^ @fis^ l«»4<«4tiii«3rlid«»**§<4a )*iaidiuiolott« 
(1 g«t 0»0&54 ttoloKpLiliiditm oit stfOfiUiai e^ir^iiiite oi^^ajrat 
C2 g») «m.& H'fwl aeotalo (2^ ml*) wore laJcoa and i^drogonaloA 
iimdor a prooouro of a&out 2o i^« higher tiian Ati^ »®phorio 
pT0mmirM AM a% roott tai^oraiuro (>!§«) tiding a XO«or*8 
s«isi««ioro ^wdrogi^fttion ai>pftriit»s» tm h^drogmsation 
was ovor vilhia about 1 hour* tn« oolutioii was filt@>'Od 
truro'agh a glaea aintortd Ihmnoi with ^notion a»d tiio rosiduo 
1$s 
wna vembm % i^tli eth;rl «<»@lftt$« fM olear and e&loiirldn* 
r«4aced pr#«@ajr© by ]se®pla^ the flasfe las cold wmter* the 
white GT^&%ssXlim& residue nbl^ iii^ od vas ti>#afc«d irllf} 15 a3.« 
of «t*'i©ydjri9d w t r ^>di«i aetai ai^ f i l t # r ^ on m glms» 
Bifiler«d fim»#l* fbe pr&du0% m^ wmsiheA %wie0 yi%h 1o«al« 
jK>rtioij« of dry «tiier» the perf«otXjr w^ 4t^ ® g-b9n8^i-4*»aiiijirl«» 
n$ 
(A) 
(0*004 tt@le) t f 2«ph0ii|rl-«4«»&eii2^ l<*&i4ii)«&Ai.^ ia@dl0»e aad 
ao ml.* of a so4iim b^4sii3li4« solu%i9& <1 ^) vas %akmR find 
ren.ua»i4 ^ a l i^ l iaf i^ytille* TU% IXIMSIC W&S oft€» siiakea 
U i l lite laii^Mioleiie wms siaoal etaipletcl/ dissolves to i&rm 
ft49^ra|@ aa& » lol of %m aaid© 8€p«umt«d ason* fhere \mM 
#vol.a%i#E ef aai^itia due to the h^^jt&ly^im of tiie iisilde* I t 
w^& rofluxad totally for 1^ laiautoa* tha SlmsSi with i t s 
^mt^itu va@ *llov«i to oool mnA the prodtict WAS filtor^d 
Oil a glft»fi ^nt@rod ltori«l* th« filter^ito was palo yello%r« 
fiio pfodttot wM first vmm^ ttiiod i**itn &-«il* j^rtiona of 
dlstil lod wator aad thm thrioo with ^••isl* portions of ethor 
^nd driod* Tho yield of ¥hito %^iseylpiie»yialaiiiiio i ^do 
lftiQr#^Wi%llfi^ Bi«9«oylpb^|rlaiaiil»« aaide iQ»% g.) was 
dissolved in QlilorofO£» <I8 si*) l»y neatii^ in n wat<r bstfo* 
the solution wss filteredf the oi^stale s^ar&ted in th9 
nr 
«9luUoit was all<»wed %Q staoi al r&msk t«s^dnilar« oirertiislil* 
the ti9«(Sio aha|>^ di^etald etpaimlM ^«rd fili6r«a on a 
Mirseh fti»neXf wiiii.^ iNl IMrle9 wllb >«d« ^drtldns of aifitilltd 
eimr aiiit ^rl«d» fhd v)ii%« fi^Mle shaj^ ed eryet^e i««lilhi4 
0,07& s« (75^) and a»il«i at 197*>»t^», fii« aixod a»p» of 
liiis ii^d* with «^ a%ith«fitle rn^le ¥m» alsd 197*>»t^e, 
mhr M)A ty%v9BQmiA (534) r e ^ r t M a«p« 1%«*« i'li© Infrfi r«d 
&p9e%rvm @f tnl@ £»i&&t<.4fi&@ aisd %imt of tn© mith^stie eaapl* 
ftaia* Fouait c, 7l.20t .1, 6#10| K, fO,67 
Cal©» for C|§|||g02a2i 0, 71»62| H, 6»01| 1, 10.44 
Ct a»» 0«OO46 mole) aad tf» eolutioa of fiodiom hy-droxido 
(30 ml») w^B tsMm. in a fCMi«iil.« sli^iiid^rd*Joist flask aed 
limited tmdor retlmt. on a ^Iro puifo wltli simki8^« The 
imidnsoloiio o^i^letoi^ di««olved to fom a poX® ^ ^llmt 
@olyti9fi t^y tho tiao tUto roflusdug l»o i^ii* Kov tfto ahaHtng 
of tna fiaal \m» @to,|;od# After a fe^ aimites of refluxlng 
wHite l^o^aoyiii^l^itolao aoldo he^m. to o^arato 1» plenty* 
fhoro wa@ ovelution of ammmiB, gm» duo to t^io twdrolysio of 
asildo* Aft or i t ^BO refluxod totalljr for o&@ hour liie iiaok 
tm 
wilh i t a &Qfit$ii%8 vfts alldved I0 oool* Xh« product v&» 
iilt^rM with 0it<»tlo^t wg^^d thrio® with 7«^'-^« portions 
0f d i s t t l l M wat r and d r i e i l a Ihd o v ^ at i^bout 10^« for 
t hour* fh# weigtrit of tti« white l»eiiseyU®ol€Kjtoliie «aid« 
ia«lt4iig a t 215«§*216«5« «m« 0,74 $» imm%). 
r«ory«talXisai froa 35^ aloohol {40 » l*U ?ti« ^4®ld of 
Absoluttlf %fiiit* e r r a t a l s ae l t in^ ^^ t 2I&*216«$<> WAS 0«t9 g« 
AiMd, fouada C# 66,911 !l, ? . ?? | R, 11,94 
^1 #18^2^2 3Pe%«Ar«fit G, 66,641 Hf '/•T4s H, I t ,96 
In m lCK>«il, etajrMlarS«»4oiiit flAS^ a aixturo of 1 e« 
CO,CK55 fflOio) of 2**f h<^yl»4*isopropyX-'5(4K)"»ia4ds«ol»R© aad 
30 ml, of sodiua liydroxido sdlat los (1? )^ ¥&& taken and tieatfd 
iiM^r rtflujc o^ a wlro ^mm& vith shaking, Tho imidmsoXone 
ra&dilar diesoXvod to fosm a pile brovn ^ lu t lon* Moi; tha 
siiakii^' of ttie fXaali: was stopped, i:hite eryat Xs of b«rizoyX« 
vaXlao ittlda b^mm to sopar&ta l a pXent^ u i th l s al^out 10 
ai.mit#a of rafXtixlng, t l i ^ o was avoXutlOi^ of a^ionim Ouo to 
%m ^^dro.X^@is of iha aatld&, Xt was r@fXitJi«d totaXXy for 
1 hour* the fXaak vi th i t a oostonfea waa aXXowod to oooX aad 
ttie prodttot va^ ^ f ixtortd Ofi a glMia ainterod iwmml* Tim 
tm 
f%l%9t%%» ymM pal« ^i^^ii* Xh« prodmet %m» mushed %hte% tiaiNi 
with 7*3 mlt portions of water mi4 dri«dl In the ©van a t tOO» 
fof 1 hms'* fh« jp«rfeGtl|r ¥hito l»«mQiylvsiillii9 la&lde aelUng 
a t 218-21 f« weighaa 0*^1 $* (46*8fS). 
iMIg.al,F^liU§l^ll1lfl» Bewa^lisaiii© aal<S# (0.25 6») was 
^i&B&li^m in '^ ^& i^ GOx'iOl (35 mXm} wM th@ sdiation ^aii n i t « r tA 
inrsug^j a flut^a f i l t e r |te4p«r« fh© sr^ala ls 6«para.t®d froa 
th® f l i t e r a t e duriag th® f i l t s r a t l o a wsr® rudissolved aa4 
|.n© «0ltttls>R vm» alXo¥«Ki to st&sa at totm teapei^fciire ot©r» 
a4;i':t« Ihe « i^it*J sjHMi^ - oryatil© ®%ar*it«d wera f i l tered 
witn mietlon, wnsiiad thrioe with 5-^« partiorus of ether 
mt& 4rieri« The ari^ 3.d of absoliitel^r white o r^s t i l s malting 
aft 2t">2t9«5» i#aa 0.18 g . (72^)» 
kmU Wmm&i C» 65»6S| H» t#29l l» 12.70 
Gigi^gUgBg requirtJi* c , 65.43t H, 7.52$ K» 12.72 
A mixture of 0.8 g* (0*oc)*;50 noiei of 2,4-dlbmmy 1-5(4H)-
iaidsaolone ood to a l . of yodioa h|rdrt>xii^ solution (1^) mm 
%&Mmi in. m 10'./-@l« St i^d^yrd-Joint tXaok, and bo^.tod UMQT 
reflux mi u he^^ti^ i s ^ t i o . Most uf the imidasolone dieeelvei 
oisd t*ie |»h^]gr3,eoet|rlphe»fl«iaiiiae aiiido &eg^^ to sepan^te tey 
the t i ae the bo i l i i ^ be§an. k lot of amide eeparated. After 
reflujsLing for 1^ aiautesf iae flask with i t e eorit<mte was 
&liO¥ed to eoal . the product '»'aa f i l tered on a glaee siatered 
ito 
tmm^lf ys3h«di iim% vrlili ai@tiU«d valer and i t i ^ % i^|h 9%hmp 
M f l i l i l l l i t l l W ^ tmtnatf^lUmxtim of o . l t^ g . of 
fh@{}^lii '^#tylp'htil|fiaaAiil»@ attire ix^m d i l u l t a l ^ h o l D«12§ 6# 
(t1,4?S) s>f ebB©lttte3ly ¥Mt© a©e4l0 ©liap©i er|rat»la sa^XtlKg 
at 139-190** vcia ©fetalnod, ,-.rl®im#s'©r *md Kunllfi (t66) 
r#port@<S f^eltlfig point 186®. 
Aimlt Foun^i <:» 72*ogi rip 6»&4} s» 10*15 
Cal©. i'or C^^H^gOglgt c , 72.32J :St 6*43; »• S.92 
l a a 2^>-al# stat^ard-^olnl flask a alxtiiro of 3 €* 
{i)«0l2 asfle) Of ^-r/:iGn3rl*^-.bensyl-5<i*l}«iaida3alon® aM ?0 ml* 
of soiliya hy-droxi^e solal loa (0«25 ?i) '^i*® t,.a£sn aiid roflu3i:«4 
oa a hta-tirjn a.mtlc for 2 h'Jurs* On leatiiug tnQ a.:.«turt with 
siiukin^ the tiiJi<la»alan© readily dissolved to fora a paXe 
yellow solution Ij;^  tiia tla© th# boiling b ^ a n , ^^Itlilo aboat 
§ miautss «f rafl;i^]fja b^iuo^lph^aylalaain© aaido bagan I© 
©©imratQ ?Aad ta$ ®olutiaa *.faa fiill of t a t amide ©don. th« 
flask i*a® oeesuslonillf ®*i-i.%<»i fr^a th® tla© at ••'.•hioh tH« 
amide b^gsiii to aepar.it© t i l l I t wan eoa^lstely dissolved 
aft^r abe-Jt 50 miautea* fh9 aiald'^  was hydrdlys@d to b<iii20fI* 
ph&R^lmXmine with siuoh svolati^a of ai^toiiia. ^fter the to ta l 
ftl 
r«flaid^ for 2 mvkvn immk now tti^ro vas sllgiil «voluliOii of 
itia^ Ofiis) %>!• i^ilo follow iN»latiOii WAS fO-lo^ ea to oooX« 
Without rillofiog %& r«isoiro th« l i t t l e solid pro@ai«t ^arlioa 
iioxido (froo frott hydn^im elilori4@) wae j^ Aosod Ihrough i%f 
whmi %he imr^ ydrol^ oM iaiissolomo prooifitatod* Tho solid 
«r»« rooovod ^ fllloralioii vhm. i t sottlod do%r»« Xno 
alighlXjr ^alo rollov filtorate WAS oxtraetod twioo with §0«al* 
portiojio of «lti|rl ftootato* the alaoot oolourloso oolatioa 
olit&iBOd Has ftoidifiod wi%h 2*^ »l« of ootto^aitmtod h/droeUoiii 
ttoid* 4 lot of %w»ojfl|^ |}ia!3t3rlalaai»o o^atmtod* It VAM ftllovoft 
to steu!^  at rm& tonpei^tyro oir@r»ig!)t and filter«»d on a glMia 
ointorod l^ iimol* the jprodaot ¥BM thoroogtily ^&ehed twioe 
with ^"mH* jportions of diotillod vmt r and thmk twieo witli 
§ al« portions of ether IM^ aried* Ihe aluoet whit® beosoirl* 
piie&ylala&ifie n^tlia^ at 184*1S$« weighed 2«a! g* (63*^^) * 
lllfifyttilMi^llffi* IMsasi^lpheBylalaBiae (2 g.) vae dlesolved 
ifi glaoiml aeetio &Qi&. i Q wX*) W hm>>%in$ to l»oil and tiie 
eolutiofi ¥^» filtered ifiroogii a laioro glass sintered funnel 
with fl^otion* the flasle was tfas'ned hf beating with 2 al« 
of gl^oial aeotio aoid and filtered into the taain l»ulk« the 
or^rstals eepmrated froa the filters^te daring the filteratioa 
were redis^lv<»l mnd the slightlf pale jrellow solution vas 
allowed to st nd at i^&m tesi|>ermlure ov^imi^t waSi the ori^stals 
seiwrmted were fllterM on a glass sintsired funnel* The 
%n 
Of^atgtls wore washed %%i%ee v i t h ^*mk» portions of @ther «Qd 
$ri«d* fli# v«igi i l of ill® vbitm erirstale ssl t i isg at iB4*^ 
deri ir i i t ive v i l l i iia syuti-imiio mm^® ^t^ ^®^ 1d4*^135«§^* 
l*mJb wM. mhsm, {%3B) aM. Uomin. (549) n ^ r l « i a^ l t ing 
fOifit« fS4*i85o and 18§® r«@t^l i i r«i |r* 3. •« inf im r«d sp#otf» 
d f til l® sit&8la&O0 m^ Ihe autiiesslie I ^ I I ^ I Q were idcnt ioa l * 
Anal* fouBit O9 7U$3} a^ ^A^Of Sf ^.St 
CeXe* for 01^11^^O^it Cf 7t*36| l it % 6 1 | r«t ^.20 
On© gfjia (0»005T aoi«) ®f 2«*phORyl*4*»(jp-hy4r«isylHMUi|rl)* 
4i«80lv«i i n 13 i i l« or ao4iitt Hariroxl^e eolation <2|4) sui4 
f i i i e r e s ia%9 & iaa««»i« ii$ii»daf<d«j0i8t f i a ^ * ?& tii« paio 
r«S broMii f i l l e r a t e t ) ml* of i i o t i l l o d water was ad4e4 and 
ref luxisl 08 ^ '^iw9 $mm& for 1*§ liouro* i o b^tsor^lyrooino 
i ^ d o @«F^ r».t@d« th&r@ wa@ asiOf^  oirol...tioii of imsionia* Aftor 
nif l iyeingt tiio ooiuUofi w^s allQ«rod to ftt&ftiii rooa t«s^>orslttro 
and ti io iMhf'droljrood iUsid^ftOloiio «NIMI prooipitatod hf p«o@i^ 
oarlHm diojKidt* f&o so l id oopo^tuted vas risadirod ^ f i l t iur f t * 
t io i i a i ^ tho i ^ l o ^ello^? f i l t o f a t o t^ ao ao ld i f iea with «KOO80 
of ooiieo»tt«tod tiirdroehlorio *eid« ^^uso^lt^rrosiae sapufated 
iiloag wit l i o l i t t l o palo yol lov aa tor ia l * tho flaoK vao 
pl»ood i » the ioo ohoot of the rof r igorator for 3 hmirm oat 
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muty&UXlimUm^ itom gkmi&l «e#llo aoii 0*205 g« (t9«4^) 
of %fhit« er^rstftlii aoliing at 190*^191 ^ ^^  «&o otitainod* 
F4»ali©r (129) r<^irt«4 m*$* 19t-195»* 
Ai»l» Foun^ t C, 67•Tit fit 5»45| Rt 5*75 
Calo* for CigBi^ O S^i C, 6T»56| if 5»50| 1, 4.91 
A ©txtaro of 1 g* (a#CK)36 ^1«) of 2^henyl-4*^iiiisjrl» 
3i4ii)''4MdBM0lmt0 anS 22 al« of B&diim hy^r&xi40 aoiutloa 
Cl<) %»» lakmi in a IQOMsi* ftt^^iOidiiri^joiitl tl&Bk aM he^tod 
uoder roflux o» a wire gMixt for 4 iiours* In th« )>@gimkifig 
tho fla«M «^ i^  of lea oh^^% II11 Itio laidasoiono vm& pr^lionllir 
oois^lololir di880liro4 lo fona a p&le yellov eolulion within 
1 iilatilo of ron,iixing* ^llhia 3 mimitm of refluxiog S*l»«n«oirl« 
Q^meth^ltymtime ooido l»®ga» lo oo^rale fmd a lot of i l 
foraoft sooa* ;}io ftiuek w&o oooaoiostaiy ii^ mk^ l i l i iho aaido 
¥»s praolioall^ mmpletmkf diooolirod aflor ^boul %3 hours* 
thm-9 wa» amoii ovolulioa of aaaonlft ^u® lo Ihe n^trol^ais of 
lii« i»ldo lo H«i» s^ojrl«<<Nai«iiiyll|rfooiDO« Aflor %m loial 4 
hours of rofluxifig liio roaoiion aixturo %fao ftllowod lo oool 
aad brdrog€» oDlorldo froo ^ r^bon 4iaxid# mua pmi&ed tJirotigh 
%n 
it in order lo pwmipi%m%9 tho VO^^TQI^BM ii^&^2iil.one« 
mm aelid e^ara tad «^s r«toir«d ^ f i l t e r ing twise Ihreogh 
tii9 same grairim#ino f i l t e r psper* fhe f i l l e m t « vas 
«x%r»ote(l t^ice with 2&««1« iKirllo&s of o t i ^ l aoe|a%«* fh« 
s l ight ly pale 3r#llov i*ti4 el«^r «oliitiOA vme AOidlfied witii 
t s l« of ooiie^tr^tod iifiroohlorio 44oi4t t^ him on o i l oofamtoi 
mM mlM%ti9& yittiin « four alaat@o« I t was plaoeS In tho 
rofriaoralor ov^mighty aM fil torod on a glass ointorod 
foiinol* thm pro4uet was thoroushl^ washed twioo ^i%h ^ ' ^ l* 
portiORii of 4 i s t i l l e d vmtor and %h«&, twioo with >«al« portioao 
of otn@r tinS driod* fiio woignt of tho i ^ i t e !}«4i«iisoyl«>0«> 
»6tH;rlt3ri^oiae %mB Q*3t g* (47*8^)« Xho prodaot ^ I t o d a t 
. l fgg i r i l im, te l lW ^ reorystalUsatlOB f r « glacial aeotio 
aeid hy aMim oltior Torf good iriold of wMto Qry&%Al& 
moltijQg a t f76«^l77«§'^ wae obtainod* ^imMk aM f^ ob^m (15B) 
Cartor m& liimmmn i3W roportod molting points %13^ and 
t78*»t7^ reopootiiroly* 
Anal* Foimdt Cf 63*37} tf ^•75i if §«14 
C.*l«# for C|^ M^^ O f^el C, 68«2lf Mf %I^i Sf 4.68 
A aixturo of 1 g . (0,0058 stoio) of 2f4-dife-oa»srl-'5(4H)-
imidasolono and 24 ®l# of sodium t^dro^ido solution (tjQ was 
t^l£«% in a I00«al« st<^iidard*^oiiit ihmk a»d noatod uador 
in 
r«flua for 2*^ MmtM \ti%h 9eis«uiioiiai shiOcii^* m&% of %h9 
iNigafi %& Separate i a plenty li^ tl^e t i a e %h& r^iluxitm bttgas* 
.4 lo t Qt the saiS0 s^aim%@a and X% gr&^iMlX^ di«@olVd<l villi 
In i t vm r^^eoTti W til%Bm%ionm frEatiomlXy no ^ l i d 
iRil»elai^ o# B&j^m.tM 9a |^s@i.£^ ocir^on diojcidd through th« 
t a l e i^llmi fiit@iut9» wfoieh iMls-ated c<mpl«t'3 hjrdrolysi* 
&t the iataaaoiORQ* fie^weri i t was filt<ir»(l a.n4 th« fiXtdfftI* 
wiMi ftoi^ifi«d vi lh «2£o««ii of eoaiKHitirattd ii^diroshltrio aois 
¥ii@n pli0r^lai0@tri|i^«E^l«3li^»* pftoi|^ital«d» I t ma pXaedd 
in tii« r@frig#rftt&r ov^raignt aotf f i l tered on a Hirso^ fmuiol* 
fm pfoittot a^t® 4r«k»ned with wut@r and dried* Tho ^ieid of 
ftli^at ¥tiite p!tifisrl«o@tari^ e»F^A^I'adAi!io ae l t iag at %W^^\^^ 
^ ^ f | y i l t l l l t § l l « « Ptioaylaostjrlj^iJ^syUlanitio (0*8 £•) m 
roory8it^ll.i&.»tioii f r ^ ^en^^tio alisolutei^r white oryatais 
(0»65 g») Bwltifig a t 132t§»153«^® ^er© obtained* ilrloaaegrw 
(151) reported »*p* 126®. 
.4i^l# Found* Ct 72*39| ilf S»2S| i , 4*97 
Caio* for C|.^!l|^0^llt C, t 2 . 06 | lip 6.05} Kf 4*94 
In % 2^0-'ml* @t^nd^rd»|oiiit ilmak m a i s tu re of 1*4 g* 
w 
(0*0048 aole) &{ 3»b«iii^l«*4«»3nia^l<»^(4ii)-tolAa2olo&e ^^ al 
^ • S -oi* 9f ao4iuia hfdroMi^B «oluUoii (t$&) wiui t a k ^ wsA 
r^tlmmA mi ft nittHfig eiiiile tow 1«S iieuiii with ^etmaioaal 
miwMing* Um% of t^ i# iaii»JSoXoit« dlssdlirdd %d foim a pal« 
lirroelsMi «isid« %9gBJR to aif^ajnite in pl^iiir Iry th@ tia« tiad 
ItoiiiQg €^!®au!i« fh@rd wa^  aiieh ffdttiing up of th® 3i&id« l>%it 
I t graiiiiilijr dissolved wit!) eirolutidn of ammonia* After 
rofluxiagf tii« odiii^ @nte af %m flaslc w«r9 slXdve l^ %o <»)ol| 
h^@ii a l l t t i 9 mhltQ !»it&rlmi B6|»itrat9d« i t was r<m€»vad liy 
fiitoi%ti(^« Oil $%m9im o^ irtMin ^idJ^dc* through th« pfbl« 
y«ii0%^ f i i terate ofii? ft l i t t l e tig^areijreedi iaidasolone 
ee^a,rat#d* I t v&» r^m&vM hf Hl%em%%iQn BM the i^ale jreliev 
mid oie<ir f i I terate m^^s sei^ified vitis exateg ef ooiie<»itrftte4 
h.. droefilei^e aoiS* A let ef wDite ll« l^^ eiifl«08tyi«<Maett3 i^«» 
tyrosine eeper%te4* I t ¥%B plaieed in the refrigermtor eirer* 
»iiht i ^ filtered en a glass al&tered ftinnel* the procltiet 
^ae tiior'^ogniy WABh96 tiiree time® with a f^ ml* pertione ef 
4i'etiiled wftt^r AM 4rieti in trie even* tm® cra<le M*»pnmiyl» 
ecetyl<4)««ett;i3fityrdsi&e meltifig at 145^ 14?® weig^ hed U04 «• 
^ispmi^^^^^^^^i^^^i l%ei^lacetji-o-«eih^Xtyro»iBe (0.2 g») 
wme diaeeivetl in gi^oial i^etie acid (1 mi*) aiMl @ther (10 ol*) 
^ae ftMe4 te tt^e pU,e brows eolation* i t ^^^ aliased to e t a ^ 
ttt 
ftl mott Imj^iirtttturd for 1 iiour» tm lot of VM%B eryst l* 
s^«ifut«^ ir0r« filtered »» a gl&ea aialorM futmelf i«^ a£;h0A 
^i%h etii«r a»d dried* tne w«lgli% »f th® ftb«olu%el.3r vhll© 
Aaal# Ftiijadt C, m*m H> 6#25I 8» 4*B0 
la % aorlar 20 g» (0#063 aol#) of i-3i^ di»t@d barium 
iiyaroatlde and 5 g# (U'*0I2 aole) of 2-»|j.'i$iiyl-4«»b®;usjrl-5(4a)* 
imi4NyN>loii9 w«r« laixod w«llt ^^^ mixturo was truimfen'Od into 
m 500Kal» lofig-aeefeod^elaodard-Jdiat fla©«t 5u a i . of dioti l loi 
vator ¥ao ii4de4 |o the mlxtaro lufid rofiuxod on an »3boe&o»«d 
wire ^mz9 for ?»5 ^otir# with oocasional i^miciiig* fuo flmiOi 
was of%«Ri SIMICOD. 61X1 tilt boiii£ig bogan. Thero ya& imoti 
ff^thirj^ up of til© aixttir© UXl tn© ©oiid aaterlals woro 
ttlsosi ooi^l^toljr diosoiired to for& a pmio yellow EOIUUOH 
wlthiR a f»w al»»t«« of refiajd.*]^* ti^ or© vs.® m.^eh oirolutioii 
of awjosla for tbe f irs t fow Jiour© of r#fluxirig mriA %h^ poX* 
fellow 80lytlo« ersiiduallsr b-eoaac ©oao wh»t brom,* ^hm th© 
li©;^ ti{ig Mtm ©tOi^ ped thm-s o^© tilisht evolutioii of a&imoaia« 
vn the nm,t day th© r^o t ion adxiur© vms dilatod with 
30Q- asl# oi dl8till©<i water and th© barii« was pr-elpitiit©d 
witli 30 » l . of dilut© «il^„.httrlo acid (tiS)* fr*© aixture wa« 
in 
hftated l a a vat r ^%h m% 50-5!?^ for 1^ aiitutes witrt dooasloiisX 
8lialdii^« Th« s ix ta r« v^s th^e» aXio^^ad to ataM a t 2*9911 
l^mi^esmturd* W'h@n tn« tariita eul^haie sot t led 4.Q^n the 
eolatldfi W s f i l te red thrmigh & glass eintered fiuiiiel t^ 
4ee&y»talion and tne residue was ¥^ahed with a f«w »1« of 
d l s t i l l M water* Th« olear imd pr»etioali>* onlourldsa 
filter-ii,© and va©- ings ^©re trauBfcrred into m t«l# l.9ii^««^s]e«d 
flaek ;ISK! c-ajK;snlr:it©d tiader r©dttc®d preseur® Ijy fteatliig th t 
flask i a tk %isitijr bat!;- a t 5'>-55° t i l l th© ©^luffii© ««*« redus^ 
i s at>oat 75 ^ * .^ lot of vhlte bl^iz^ie aeid 3^^r»t«d« III* 
aixtar« ¥a® coelM and simk^ with 75 ml» of ethert vfi^& %m 
b^asoio acid va® c^ompletol*/ dissolir^* Aftor shaking wdll 
i a a e@|j.ji.ratift(g l ^ n a l the ether lawyer was r®a»v«i# th9 
a^umuB Li^ur vaa mtrmt^'i twice isor© ssiith t>0-^l# portionui 
of ofeii^r. tn® clear *Rd colaurluss solatlait was tfjoti m&QW^ 
^mtod uM^r .rsdtiisea pr«snure to alsoat 15 al« by Heating tn* 
flask 4a li.e w-ater bath at 5c>-^ 5*# fho oonomtzt4t# wswj 
alightlir ps^© ^«llO'»^» 11 w^^ s l w l y treated ^ith liquor 
aaaoula, t i l l ttj® pn boeoa© ?• i3S ml# of liquor aaiaonia «f 
danaitF 0#SS8 was reqalroa) . ^ lo t of whit© ph^p^lal^niso 
separtit@d» i t WIWB placed iri im rofrlgcrstor oir#niight and 
f i i t e . oa on % gl^s© ain.|©fM ftmnel, Th® ^rodttot was f i r a t 
wasliod tf?rioe iritis ><«£l« ^ortioaa of ieo«GOld d ia t i l l ad watar 
and thaei t^^uriot ¥%tn ^«^« portions of aloonol* I t waa dri td 
1T9 
in %m &vmi a t aMut B^^ for 1 hotir* th% Miiite j^lisnylaXftiiiiift 
nd^i'iQa t:*2 g* (6a*6|^) and deod@po«M a t 267« ( ^ r^pid 
l^ «@ti»g and iii%r<»du$liig IDo salmtaiioft in %h9 t^i.%h .%% 2^<>)* 
4 eeootid amp &t 0*145 g* {1*3$) &S ph&a^l^Xtmkn^ mM obMdaod 
tu la l yi©i4 «ae U345 ©• <67»9,i)# 
im cxadea aiT diat i i l^ t i yater oM la« salution was filtered* 
oi^ntals l a s t b€^ia %Q fosm (noy tii9 volura t^ ¥iA& aiily ac-oat 
6 ml*) Xo %U® m% solu&ioa ?>> a i* of attiyl aiooi^al w,i^  «idd«6 
aadi Bthk^mi %i9Llm A io t Of o^yotaia Si^ pajufiod @oon* ^aen Ifio 
laixtur^ s i t a ioo i rooa t«^»«s^t,ur@ i t va.@ placed iiti tiie 
r«frig@ra6or* aa the n«x| dft^  tun crystals voro filt^ rsd ou 
a Hiraoli l^miol imd vmmhm4, l^iUric® %rlth 5<HI1* porlioas of 
alcor^i* f«e or^sit-ils «®ro <lriod i« %tw ©v©n a t 4iu«> for oiio 
boor* f^ io al»«olat«Iy wM.t9 phm^X9iAXi%n& vei£::i^ u«'^ 3 s* 
($6^'i« I t ^&Qmm^»^ ^t 27t)*^  {o» rmpid h&mtins mid intro^ue*^ 
lag tiie aubslt'^oo in the hatti a t 2Q^^)* 7iie MaecNi d*p* of 
thi» a ^ a o aeiS with MI i^ A t^ri^ titia &ii:pl& %^u8 also 27.> *^ 
Oi-llOi^lo Qn4 3i]^dar (137) joi^ Alborteoa IM^ Tallar (255) 
rfl^rt©4 tJeoo:siiositiaa points 2a4'*^B» (©orr.) and 275-27t* 
r««p«otiTel/« iho iaf ia rod ej^oetiu of t h i s suitoat osoo and 
the a a t h ^ t i o mmpl^ war© Identieal* p-fQiu'saeaal^cji^l 
%m 
a®ltlisg t d i n t r<ieoraia4 fey ll«Ch«»i«3r (352) i® also 154*'155** 
Atfeil# FQundi Ci 65*^?t Hf 6#56| ^f 8»84 
Calu* for Cgi-i^^O^i Cf 65»44l H, 6#71| S | a#4e 
¥ae mixed ^ i th li^ dUr<at«4 ^ r i u a h^droxld* i 6 g*^ 0*019 aol*) 
in a £sori:ir« Ihd .liixture vam t^kma in a 2^ >><3i» loae?-&dQle«d^  
6tundi^ri«*Joint flaslc^ diatilliiil wat^r (!§ mi*) v^ ®^ M S ^ td 
i t a ^ I'i@ate4 on wn &sbesl0«ed %fire geyyoift tiit6«rr reflux for 
'/•5 hoars «ith #©oj^ioniil »fiaking* On h^-itin^ the «ixtai« 
yitb miwtkXni. the l»ariu» ItySroicidG and !£KiBt of the iaidatoleae 
4i&aol^@tl to fosm ti p6i« yeilov eolutlmi b|r t!)e t iaa the 
lioiiin^ hB&.m* there was a lot of evelatioa of smmnim. during 
the f i r a t f^ *? tmxt& of r^fluxicg* At tiie end of the to ta l 
7.5 Hours of T&flimir^B tti^i'e wa@ a l i t t l e evoluti^tm of a8^<ml*# 
Uhmi the r ^ o t i ^ n mixture attained room ten^eratitre i t ^em 
diluted ylth V}Q ml* of d i s t i l l e d water* fhe Ijarlim wa/j 
precipitated vltfi lo ml* of d i lu te tailplMrie a^id (1t5)« 
ffie misinre wae ;h®%te<J on t% water bath a t about 3u^ for 15 
ainutee vi%n oeeaeional elt^king to aake tue bariusi eulphate 
gz^£;uliir« ^he mixture w^e allowed to st-md a t room tesapenttore 
t i l l %h(& h^rlQm ®ulphs4.te se t t led dovn* The solytlon was 
f i l te red througii a glaee sintered funnel by deo^^ntation and 
I8t 
tiie aixit ir^ l i i r io« v i t ^ t§Hi i* iK^riions of oiher* tiim ii%ti«ea« 
r^#ft@ur« l»^  lidi^ iifsg itm ilm»k in tm vm%@r tstth m% ^)^$^» 
fh« Q^Qimtrait was iraateS Bloml^ with lltiior ii^^iia l i l l 
|h« pH ^ e^iiSie 7* (1*4 al* of iiqudiir mm&ni^ of dmsitif 0*383 
w«s required)* A idl of o«tt0%i^ <tlyfO8iii« aftpayal® *^ tn^ 
fXmak wmB plmtiA in the rtfTismtBtot «irerai^ ii^ * Tsm j^ roduel 
WHS filt9r«d OK « glmom »iti%6r®& tvmneX^ v^shod Ivloe ^itli 
>al* poriioas of distilloS wfttoar aa^ t h ^ thrioe with >ml* 
portion® of ftlooiioi* It wao flrisd in the oiros at about 90® 
for I boiir* fti« ^iei4 of vMtt CH^ot^ l^t^rooino v&iS <)«57 g* 
(&3«1r^ )* i t d«00i^ae4 «it 27&^  im r^id hoitiiig arid iatuMtee** 
lag; %m i^stunoe in tho l»mth at 2CH>«)« OB aonooiiti^itiiig 
tho ^mhin^ flltorato and vat@s> waatiijags a soooiul orop of 
0*04 g« (^ «7,^ ) of 0«aeti^ltyr08iiia daoon^sitig at 26do I^ D^^ 
obtainoA* o^ tlia total rieXd w^ a 0*41 g* (^tS^)* 
llH»iMMBi^l1^« 0-.«#tl*yl-t5nK»«in^ (0.2 g.) was dlaaolvod 
i» «x&mm of w t^or ai^ tlio solution was fiitorod through a 
fluted filter pB^mr^ tlio o l o ^ and eoKHirloss filtorate waa 
%m 
h^m td foia* t& %im 'm% &oXa%l^n 10 mi» o^ aledi^el %^ae 
»dd«d sM makmi w«ll« i^  lot of oz:^slal& $ s^dr£»t@i ^^ t^ i^o 
l iae i t attalfK«^ the rooa tee^ozuitire* Aft^r eooling in tiio 
rofrigoraior ovtimigJit tii© os^atals were filtdx^oS on a i-iirsoh 
ftiAuei &M ¥tk»h^ t!-url$@ witii 2««sl* portions ol* ^loohoi* I t 
was aariii i» tht o r ^ a t al^oat 80» for 1 Ijouir* tm *f©ieut 
of tno tt^i^iutoii' D^hito Off ©tola of 0«@oti^ltrt^8in@ was 
Q«1§^ g« (T7«& >^* ^t 4o@{% o^sM at a7&« (oa raypia hoatiog 
aiHl liitro4uGing t^o oubstanise in the hmth at ^o«)* DaidLii 
(5^ ) ai^i FoofilaktOT artt oo«orlc^ra (20S) r^ortod deeoatoal* 
ti<m foiiita 295^ 084 262^ rospootivoly* 1^ 20 iufnt roa apoetra 
of tiiia aaino aoid and an autiiontio aaaplo vara iS^t ioal* 
Anal* lounSi Cf 61«§5f Hf ^•49i lit 'J»^ 
Ciilo^ for CiQlt^jOjit 0t 61 .§21 H, ##7I| B, 7*18 
080 griaa (0*005 aolo) of 2*|j:h«n^l*4"»iaopropyl*5C4iij* 
iaidaaoioao ^M 3 gt (0«.O25 sola) of r^<lrated bariina hydroElda 
noro isijei^ v^oii in a aort4iri tna aixturo wa@ tale^ in a 
2&0«^« 8t^a&iir4«>|oiiit fiaakf ao si* of dist i l loa wat^r vaa 
adSod ;^4M rofiuxod en AS aabe@toao4 wiro i^»»2e for 7*^ iioura 
witi) oo^i^aiofml aiiakiog* ft)@ro was maoh frotMr*g of the 
roaotioa ffllaeturo asd pioatr of ovolatioa of amonia for the 
f i rs t fov hotir® of refly3iifig» fliore w&a oal^ a l i t t l e evolatloa 
fS5 
0f mmrndkA at %h9 m& of the r@fluxiiig* ^iia rft^tlon alxtiir* 
wan alld«f@d tQ oool do«;% dilutes ii^ itn lOO mX* 9f Si&tllledl 
Miter ana the li^rtiast vas p r t e i p t l a t ^ ^y «dding 13 al« of 
dilute ®u2.|»hurl@ aeiil <ts&)* the alsture %fa6 heated with 
eeemsienel sh4lsing in m water ^%h a% ml^ out ^^ fer 1^ mlmttee 
ifi order to »i^e the barisja stilj^imte greiuilsr. Ihe preeipi* 
tate v&B allowed to set t le dov& ai%4 the eolation wa@ filtered 
%nm'j.gb m gleee eintered fuimel hf deomnt^tidn* the reeidue 
was weisried with m. i&w i^* of dist i l led vmter* the ole^ir &M 
oolourlese f i l terate mtA MSLShitm® w^re eoneeiittmted to efeettt 
40 ttlft ttfidar diiBiitiei^ed preesure ^ h^ t i a^ the fleek In e 
water ^%h at 50-^§«# % t^4.s ilae a le t of bi^tsoic aeid 
eeparated* tm aiKture ^as extraoteS tiirlce with 3a««a.* 
ivertiooe of eth^r to rea^i^e tbe |^ «ri»oio acid* The aqueous 
eelution %ras then treated vith eiEoees of l»arittt lijrdroAide 
solution to preoi^itate the eulpimte ions and the laizture 
wmm heated ia the mattr ^th at 50^^^ for 13 aimitee with 
eooaeloiial ©isalsiiig. i-^drogea ©filoride free oarboa dioacide 
mk& pmBmm throtigh tlie laixture in oeld to preeipitate trie 
exeeee of bariim ae barii» oartioimte* the mixture \mB agaia 
heated in the wst^ vr bath at alsoat §5* for 15 alaut©@ vith 
oecaeiofial ehaking to smk& ttie preoipitatee gr^mular* wiii«a 
the preoipitatee eet t le domn the eolation -^QM filtered throoi^ 
a glass eint©red futii^el h^ deo^^^tatioa oM the r«Hiidue i#ae 
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vanliQd with a U t U « dist i l led waler* thM ooablii^ f i l terat* 
and washitign were evaporaled %& ^wfnm& \m&&t r#<it^ed pr«8eiir« 
fey heiUng tm flask IR a water teath a | ^0*§5«, fh® %ini%9 
r«6idii9 i^ i& irealod witu Zo ml* 0f aleohol s^d fill@rad on a 
llir@oh funnel* 1% oMh^ ivion wk%h 5«<al« ^ r t i one of 
ale€»m»l« tn& weighl df the )#i'iit« i^roduet i^ s^ Ci»53& g» 
in 5 al« of <li<itilldd watw and the 9&1 tittn was filtered* 
fli« eloar and oiildurlMi@ fl i terate was eoiie«itfmted oi^er 
raduodd preasura ta alio^t 1*^ ml* Iiy i:^atii^ tha flaak io a 
imtar bmth a t 60«« -^ 'e tiiie 5 al« af atii^l aleai^l vas aid@4« 
Fiaa af!fstalft b«faa to aeiH&raie m^n* th% flask was plaaad 
in tlie refrigarator oventifhtt tli« erystiils w9i*e filt^rod 
oa a Hirseh ftt^ial and i^ i^ ahsd tviee with f t^-^il* portiana of 
aleof^l aM dried* tm utaline doo i^a^oaed at 290*292« and 
weighed 0*185 g* (51*9^)* After a fttrtiiar er^et <llimtien 
fri^ %m &&m» ea lv^ t i t deaes^^ae^ at 305^* Hanrel (12) $M 
Feefilalttov and Zaitaev' (SO?) reported d@e«st£K>@iti^ a points 
^)*28t« and 505*30§® reafsotively* Ihe infra red apeetra 
ef this aufeat moe and an anthentio easels of valine %f^ re 
id€«itioal* 
Anal* founds S, 5l»^s .!» 9*25t ^t *2*05 
C lo* for C^i^Og^i C» §1*a#i Uf 9«46f »i 11*96 
%m 
mt<iQrm.m to the »®tho<l of ^Imm^^ (299f 9Q0)» 
C») ^TiM,fta?lriMil.r»?ilil]iailil9 i9l4, l«maf* la & SOO a^l. 
£rl«f»^er IXABIC H aixturo of 57 g* (0*t^ aolo) of 2i»phm^l» 
4«^ «f«i^ r^ iS@»»*§«Hlxasoloiio and 21^ ml. of a oiitumtod soluU^i 
of aa^Ria la mioelute ©%ii|rl idoohol i»8 takonf tlio fliuiH «fftt 
oorkod mtd ehakta* wiihlfi 1Q aintitoo the mmz&lQnn was 
ofH^lelol^ 4l8@ol.yed to fota A psX® /eliow solution aad vtilte 
eirsrotats of a^beniseyleal^ioiiiiiattie aeid iffii^ e b^aa to 
oepai^te* Mow %h9 solution wao aided to SOO lai* of dietllled 
water, whmi m lot of white aaide preoipltatod* Qn the aoet 
iaiP i t im® filtered ^ a Booliaer fttanol £i.ad va»hed %>'ith 
distilled water t i l l t^e washia s hemme oolourlose. After 
dicing ifl the ovim at 100» the white prodmot weighed 54*2 i» 
(86»§^). i t molted at f62-163«>* 
<^> ?^tllliyli^rf|fiiiy^lllWfT§,i#lr3iil^«^^ ^ aixtare 
of 33*4 g* C0«t2S i»>le) of powdered ^^bfnso^laBiaoeiamiJaio 
aoid aaid@ and 700 al« of sodiiaa i^ droacide solution (1«&l^ ) 
was talc^ la a I'*!* ooaioal flaa^ asd heated oa a ete^a ^t& 
with oooaaiooal sfatt^ o^g* withia 20 aiaatoe a^et of the aidldo 
%m 
^•eelv«d %o fd«a a r«4 ml^tl^n and j@ilo^ z^^phm^l'^'* 
heated for 70 mimites eadr«f ifh«a tli#re was no w»t9 aepuutioft 
9f the iMd^soJi0ti#« «i3«n the re^etion stlxtoxe attained tomi 
las^^m tira i t waa pia«oi in %m r#fzig«r«&t9r ftir@niight* 
fh@ ptQ&m% m,& f|it0r«d @ff ana t^ aahatl with 4ist i l ied 
Mat r» I'hen I I waa tfiui^forrdd into a eonieal tlm&k$ h^t<^ 
nrlth t ^ sil* of #looiaol and again filt^rad off* the cr^^tais 
wsro wa^ j,^ otl tvio@ ^%%h alooisoi ^ 4 dried in the ovsa at ^«» 
fi-iO ^iei<l 3£ yallow ori^staiUno 2*i>h«i3rl-4*bansylideija*5(4li)* 
iaidaeolon^ s^lliag at 2?2*273® was 28#? g. 02fJ.)* 
MiarffiMII»M»» 2'-^m^lM^mzflUm^5{m )-iaiaaaol©a« 
(o»5 £•) was roeirst-aliia^ fitsa aa^lacetate (45 Ed»)# tii« 
^ollov erjrfitai® iieltodl at 27>»2t4®» 
2-»jm«ii^l-4-»li^ayl-»5<4H)-'iaidasoloae Mtm pr^ par«>d aeoord* 
ing to Iha aathod ^atpioyad ^ Carnforth and Hmang (30§} ia 
tho asmili^i^ of i«^ii-onfi«4««set}iiri«S(4ii)»i«idaaoloaa« Biotiari-
alaitimr ath^l ^ t o r hjriroohloricie %»i6 prefarod @&sa&tiall|r 
aeoordit^ to the aethoS of Curtius aM Mollor (3^5) and 
oonvertod into tii@ free OBtor re^uirod for ^to ajffithosi® of 
ilia iMiaaolORO^ueiag tise sot hod of I'ischor 038»339)* 
1 ^ 
13*^ g» (C>*082 »»l«) #f f^<»i^l«laiiiiie mA 2m al* of al»eolii%« 
«thjrl ftlo0hol wms «aiuriil»lt vtlttj diy h^fiif«ct ohldrldo gas 
4iiui9l.v«A 19 i&wm m r«d W9^ mtatien^ the aaltiiion ««« 
Ibis 1 ^ mlm of *te«oXtttft ftloohoX ¥$k& «ddM r^i4 ai^n tt&iumioi 
wi%h &wy b^rtm^ olildriSo gASt l% vm again oonooetrftlM 
)iiid«^ wemmi pw^MBar^ %& 9Jbmk% 40 al» the o^ioealtrnto vM 
trsmaferred iitt# m. e&nimX Slmak $M ooeiM in tlie r#frig«r»» 
lor* ANmt ^MJ ai» of eiiior 4ri«d over aotiua liQtiil MO© 
«a4@d to i t aad apiia plae^ iJi lb© refrigerator* After 
ti^un 3^ ttinutoA i»h«nyl,Al«fiifiO otiiyl ootar h^4roc l^oria@ 
he&m to »^areklo« ii^ e otystais 8tt{>aiut«{| wore filtered 
aftf^ * two darof «rsi@hoa «itli Srjr oth^r mM ariod* Tho yield 
of white p'lei^lfilftiiiBe eth^l eottr ^drootilorid^ W&M 16*^ g* 
(87*9*). tlie Fr«iduet aoited at t30»t3t®. 
Cfe^  f^«rWiiRl,ft^,„1,te4 .fglffi* '^^ er«» (Ot044 aole) of 
fhtti^lttliiaiae otiijrl eotor iiydroohl rido wt& dieeolved in 
t1 ml* Of dietilled watart 3o al* of ether \m& added to i t 
and t-he mijktitre was eoolod in ioe* It w-a@ slovljf ti^ttralieiNl 
u%%h 5*3 Bd* of iQo<»eold ^Kliua hirdroaiide eolutlon (40 f )* 
%m 
with ptl«6»lx» ^^b(mat« 1^ lc««pii^ lh« flasic In tl}0 loe ^ t i i* 
fti« eth«r lajr@r m.m odlldetSsS aitng %riik %li« imia ^ I k aftor 
sralEiiig ift %m s^paratiag ftana^l* the afiueoufi ia^er %;fts 
®%mr exiraotfi wert» tar«»ilM viib asliydroiis potusuliaa imrtHmat* 
h^ kempim ^^@ flank ia £l)@ lc@ hxth, ^t v i^^  pl&e-ed ia the 
rQfri0@ri&tar for 6 hourat filtered !;y d«<Mifi«aU<m aM t#ask«ft 
Ilia r^ idua t^ri^t l ia i^ with etriar ^ i «d fiv^r aodiusi aetal* 
tfiit eiriar wan cQaipl«tol|r amporaled a\Bfa:/ \mdm r^ueed 
pr©e®ip® ^ shaSiAf!^  the fiaak in wal®r» fa# clear @M 
eeieurleeft ji^hearlalaRiao eolar weic'hed 7#? c>* C^U6^)« 
Co) i^|ll0^|,*^4rt1MlltSiHl^?T»^iif,tof^^ Fii0tiriaUala« 
ethjri esler (6 sO^t o«a'55 iieie) and i»eiisi»idie aeiS @%liyl 
eater ( ^ ^ . f 0*034 sole) were laixed ^ell i» a <li7 1ou«mi* 
f^X^m^ew fiaakf tigiitijr elesed gund tae »ixtare w&,e mlle%feA 
%e stolid at torn, tfo^ercitiire <ao^) for !4«5 hours* lue 
aixture wae eeiB|>l®teljr soli^ifiedl into a pale ^ellsw aaaa* 
I t vss treated witb go ai» af ether dried aimr ladiiMs aetai» 
jUkd filtered en m gl&se aititared ftuinel* the fi Iterate ^me 
faie yellem» Xiie prodoet yaa waa:';ed ttireu times yitH lo^iai* 
fortioaa of &r^ ether siM dried W saotio»» 'ihe yield of pale 
im 
I t a«lt«<l m% i^^%69^ %G a 6l«iir and pale jr«il<^ U%aid da 
mpld hm%im i^^ ^^^ ®^ t«9i^ef»tt»r« vim %3'* p^ ttif»it« Hi 
ti«atlii@ wlih elKklcijas in & wm%9T tm%h »t lOi^ &al 73^ tQt %hr»« 
«ti»it«8« ^m Milniioii mk» fillmrad into 2 o al* of p«lf<oi«iia 
ether 4»flai! t^ «e fUletmli^a* f^« fJLas^  ¥s^ aXXovod id 
stand m% t09& tw^etataiNi for 4«^ hours oM th« e rys t^ s 
nr^re tilt&rm mk s Hir«e:li fiutttsl* 3:h@ eryistale w@r« vas^sd 
thrlos vlth iHsI* pdrticms or dis t i l l sd «thor s&4 dried ^y 
8iiotloii# Tho slightlir faXe yellow eri^@t^ls s#ltod at I6a«169* 
to a slo^r ^iM pxle y«lio« liquid oa re^id baiting <tHo rise 
of toas^of^turo iras t^^ ^er alnuto at aboal th« a«|f»)« 
hmkl* Ifoufidi c« 76»79$ H» ^•42i u§ 11*1/ 
Galu. for C|gii^^<li I Cf 76»70| a* §#64} i» IU19 
'^s^iiislly aooording to the m^%hQ^ of Bohr and Stroschein 
<334i 2'»pli©ii3rl»4-lJOftayl-§««xaaoJon« was prepared mad oonvfl^ted 
into teimo^l|^@i^liULaniiie amides» 
/\ oixttire of lieftsoylphei^lalaniiie ( 1 ^,•§0*^31 eK»le> and 
i^etio m^^dride (1o ml*) ^ms tuMmi ir^ a 100«ea« rouiMl« t^tOB«A 
IS@ 
M%h for 0«§ hear* ^'hem Uw oolonrlMs «el«iti«i d^laiiiM wmB 
0diio«iitfftl«d UK^er x>«dtto«i j^ r«»mi]r« 1 aO.* dC a i^fiipy r«8iiit* 
l«l^« 1^ %%MS diiKfldiirtd la p«tfol«im t t n ^ t 5 ai« »f liquor 
MMSdols ims aftStd %# i t will «halc«i# vl)«» vhi%9 1»«aaoylph«airl« 
«laiii{i« #Bi4« «ipafml«A* Mi>r« palroltin tfl^^ tnyy ftOdta for 
tii« ooaq l^.»t« prooipllaliwi of %m attldd* Aft«r Hewing f#r 
•QQ# ti»@ i t wafl fll%«r«i ma& wftslied with petrolaai ether* 
i m y f f i W M f f i l l W ^Mi«yl»h«i^l«l«aia« «aide (0*2 g.) WBM 
roer3r6t«lli8«d froM ohlorofom (5§ a l * ) * ttie white aeedit 
lumped Qr^fitAls atlted at 197*^1 ^ « * 
A tslntor® of b«B«djrlt)iesiyl*l«iiiiie aaide (0*^ g*tQ*0oil2 
aiol.«) a M S Hi* #f soiitHi liydreaEid* solutien (1^) %ma t»le«i 
in &0««ml« et^^idard-joial flasle a i^ milvaatt for two heur« 
i # i ^ oeoi^dattl mmking* ^^* luaiide i^s oe«pi9ti^9' disseliN^ 
%rltiiis %*3 h^TB &t refluxii^* fuere was ttuc^ e t o l n t i ^ of 
mmmAm due te %m hydrei|r»is ef tise aaaid^ to titgnsoylphooyl* 
lOAiilaei After %n9 refluaelag^ tite aolatioa vas ftlloi»ed to 
eooH mM earboa dioxide (free froK ^dregini ohloride) MIS 
IMUieed tlirough i l « The l i t t l e t«fliiditjp forsiad v^e reooved 
%f f iXtet ikt i^ amd the f l l terate ¥&8 extr»oted tviee vim 
iCHel* i^rtieiie of ett^l aoetate* llie prftotioelljr oolourleee 
n% 
k^4rooM9rie &ol4t vhm hmmQylphmwlmlmiM Bmpmm%9Am 
After lEtt^lne tlm tXsMk m% roo^ tcoperftliird ovtumigiit %m 
predtiGt vms flll@ro4 on & Hirsel} fimrt«l« 1% vas li]»raughl|r 
misiiei twlo« vllti ><ol» fdrUoDA of dlielill«d m,%&t and 
lli«ii twiee i^liti >al* ptirtiofts of oth^ and drioi* Th« 
i ^ i o produot voi#i«l 0»as g* (/l»t^) aai aolto4 m% 1S4«1S5»$«« 
l^ etlaA It l¥0 graa« Co.ooai sola) of crude 2'*i>li«nyl*4* 
liaii^lli@»i>»§(4H)«iai4iisoio»a (potfierad) was h^droganatad in 
a fov«r*a aflBl«iiii&i« hydrogaaatioft appAi^ ^ s^ ^^ I^ ^M tfli^ ^afa* 
%«ira and uiadar a^ioapHarie praatitira uaing 0*7§ g* of palladltm 
oa ^rlum aialphata ^ktalsral la tho prasanoa of I30 lal* of 
atiiyi i^t^^ol aa aelvweit* fha m.%9 of a^sotption of h^ rdrogaa 
ifaa iHkifOfa and iha aaba^uioa aii^ r&ad ono @oie<ml&r propor«» 
tioa of %hm gae* Oa Iha aaxt daf %ha solution was filtored 
and t ^ pala rollov ftitat^ta waa om»}0»%fu%ad to a few »!• 
lasdar radiioad pr^aaora twem a hot t^ at r ^th« A lot of vblta 
a^Mt noa a^p^ratod* It liaa filt^radt washed with alcohol 
and dried* fha white prodaet waigtied 0*8 g* and salted at 
242« « i^t^  daooi^aition« 
ifltmillAlHillltil* ^ raeryatallleation f roa aloi^ol ( in 
wliion tfia omde product %Faa onl^ partljr •alul>le} alaolutaly 
wiiita needle lilie ap i^gjr orfataia melting at 246« ¥ith 
nt 
He^ i^ A JfJ^ i &»# gtaa <if a*|»h«nyl»4«^«euijrl*5(4ii)«iai4a8eli»i« 
im*]^* iee*l69«) ms dissolved in 10 wl* &t mthyl aloohel* 
the pal* jT l^otr aolutiim naa filteri^ M^ Allowed to etaadl 
&% srooo t€ii^ «imlmre« 1^ tiie iie»t tsomlxii e^se vhlte Kibelftiiee 
d«^«ll@d im %h« side of the flaeic* On further ^e^ing wire 
eed more wmte eulkstaaee fenced* After 7 dajrs tiie product 
v«« filtered offf wesbed vith eloohel &M dried* ime vhite 
prodnot se l t i i^ et 242« with deoongiesitioii weighed o*^ g* 
ifgyytlilMittlMW A« *a *^ « ^reinoue ease the or«de preset 
o» reor^etallieati^a frott elooNil (in i4iieli i t ^msi onl^ 
fartly eoitt^le) tibeoliiteljr vhite needle lilee epoags^  orsretale 
seltifig et 246^ with deooo^sitiofi vas o&teined* The aixed 
aeltias point of thie prodnet t^ ith that obtained hr aethod I 
nae alio 246^* 
a*Bi«i|rl<»4«^ eaari<»^ C4iO<»iai(la%olone (0,4^ g*, o«ou18 
sole) and ethrl aleot^l (§0 al«) were taleen in a 230«al« 
triree»o^a£ed flael fltled with a tteohanioal stirrer and a 
dropping f^ ;mnel* ^^ odiuis flnalgaa pnn^red W ta^iig 1 g* of 
^ditM and 40 g* of aerotirir vae added to i t in oisall portion* 
throat the third nmA* the aixture \ma h^m etirred after 
the third neolc waa looeelir corked and 5 ml» of glaoial aoetie 
aoid ¥aa added to the sdxtiire periodi^aiy in a ooiiree of 
It? 
paid y@il,dw filt«rE%« ifas emia^ftttedl to d i ^ M S itaftor r«ditG«6 
pvwmAW^ h^ k^mim tb« fl«sk la o^lA «ftl«r* Xh« re@ldu« vtm 
%tm,%9& witii i^ %«r ajs4 f i l tered 9ft* thm pt&^e% h^m&9 ifhltt 
im t i^^l i t ig «itis «tAGr« 
feffffJTil^lAltftMW Qfi r«eiT«t«iiWiiatioa ^ro« 3«rl«»« 
iaiiMM»U^n« s«ltl»g at 145«>t46<» ma ol>tftiii«d» fh« aix«& 
a*p« of liiift iu^«taii6« with « i aijithdatle i^apl* vm tlm 
14^t4§^« th9 m«ltixig point r^»ort«d ^ arvaaehor ami 
@ttil»a (^4 ) iA mlm 14|-*14S«* 
h aiztare #f 0*& i^ g* of the vMto proSuot (r^erarstalUstA) 
! i e l i 4^ nt 246a mA lOO it l* of othjfi a i^i iol wsui takon is 
« $00«i^« thyooNfioeliod fittsle f i t ted « i^th A aeoimnioal etirroTt 
f«^i»( i^^ aSetMSor MI4 A diroppii^ funnel* After heatins tho 
aixtttre to boil eodiua emlpHEi ^n^9X^ by taicing 1 g* of 
8o4iai3 mm 4& g* of aiermifr was added to i t in mmll portioae 
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